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Cromemco System One
MicroCentre introduce Cromemco's new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.
The choice of operating systems includes CDOS, CP/M and
CROMIX Cromemco's answer to Unix.

Call MicroCentre for Q Cromemco
MicroCentre Ltd
(Complete Micro Systems)

ib Circle No. 101

Britain's independent
Cromemco importer

30 Dundas Street
Edinburgh EH3 6JN
Tel: 031-556 7354
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G. W. COMPUTERS LTD LONDON'S WEST END NATIONWIDE OVERNITE SERVICE MORE PRODUCT
RANGES LOWER SYSTEM PRICES BETTER SERVICEr*****THE NEW DBMS III (SERIES III OF THE WORLD's FIRST 'TASK-ROBOT-PROGRAMS'tE****

*****FEATURES*****

Mbasic & word -star compatible
1400 character record sizes
mathematical scratchpad
record relational indexes
translateable to any language
User-defineable reporting
field protection/classification
sorts 'alpha or numeric' any window
either-or.same as.greater.smaller

3200 records per filename
20 main/200 sub fields per record
field and record related formulae
'Jump -to' any of 32000 records per file
random/binary/key/multiple field search
'if -then' questioning
file protection/password entry
speed of 50 records per 20 seconds
range match.not match.integer match

12 online file architectures
240 fields using cross-referencing
cross -record calculations
'Jump -to' any record in 12 files
User-defineable files/field words/sizes
endless 'either-or' matching
formulate/recall on selection criteria
12 interrogation question types
short filing output/audit trials.

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED
DBMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE 'TASK DISK' IN THE COMPUTER'S DRIVE

Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to 'automatic drive' and formulate anytask you wish the
program to fulfill, the task is stored as a macro. Take a copy of the program on another 'task disk' and from then on, the task disk will function without a single
key -stroke. Think of a number of such 'task disks' such as "stock -re -order reports"; "stock -valuation reports"; "sale -mail -shots"; "production -process -analysis";
"patient history analysis"; "research -analysis"; "budgetting"; "purchase/sales-analysis"; "personnel -file -analysis"; "vehicle -location control"; "librarian analysis";

"plus more?"

Last issue we showed
The record may look I
1 record number
2 part number
3 location
4 cost price
5 selling price
6 minimum stock
7 maximum stock
8 current stock
9 manufacturer
10 on order (qty)

an example of 'short -listing'
ike this:

(23)
(fiat -grill 109)

(bin 44)
(29.00)
(38.00)

(5)
(121

(31
(Fiat motor company)

(<9>)

of employees for'a prospective job. Here is an example of
One report might be: select ??
all records where the current stock is lower than
the minimum stock. When found, subtract current
from maximum, and produce a printed list of the
manufacturer's name; part number; and re -order
quantity. Update the record in field 10 with the
quantity ordered.

a garage stock file and two reports it might generate.
Another report might be: select 7?
all records in the file; calculate the values of
current stock multiplied by cost price for each
record. Add the values together for every record
at location London or Glasgow or Leeds and print
a list of all such records showing stock values
'individual' and for the specific locations.

(next issue's example sale ledger)

DBMS II (WITHOUT MACROS) and DBMS III ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND MS-DOS (tm) ie: <SIRIUSNICTOR/IBM>
DBMS II IS 395.00 (or 250.00 by mail order ex. training). DBMS III is 575.00 (or 295.00 by mail order ex. training)

r TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0890)

MICRO -COMPUTERS
G.W.L. -680 64K/Intfce ports/k'board

-G80 V.D.U.
-G80 dual d/drives enclosed

Intertec -Superbrain 64K.Ram/320K disks
-Superbrain 64K.Ram/700K disks
-Superbrain 64K.Ram/1.5M disks
-Superbrain 64K.Ram/10M disks
-Compustar 64K Ram/OK disks
-Compustar 64K.Ram/320K disks
-Compustar 64K.Ram/700K disks
-Compustar 64K.Ram/1.5M disks

Northstar -Advantage 64K.Ram/700K disks
-Advantage 64K.Ram/5.3M disks
-Horizon 64K.Ram/700K disks
-Horizon 64K.Ram/6.3M disks
-Horizon 64K.Ram/18M disks

Televideo -800 64K.Ram/OK disks
-802 64K.Ram/700K disks
-802H 64K.Ram/5.3M disks
-806 64K.Ram/10M disks
-816 25614750K disks

Act -Sirius 1 128K/1.2M disks
Victor -9000 128K/1.2M disks
Osborne -1 64K.Ram/200K disks
IBM -PC 64K.Ram/640K disks

-PC1 330K/640K disks
Atari -400 16K.Ram

-800 16K.Ram
Pet -8032 32K.Ram

8050 1 Meg disks
64 CBM Personal computer

Apple II 64K.Rarn
III 128K/143K disks

Altos ACS800-2 64K.Ram/1M disks
ACS800-10 208K/10.5Meg discs

Nec PC8001/12 64K.Ram/350K disks
APC 128K.Ram/2M disks

Corvus Concept 16 bit PC

795.00
150.00
550.00

1695.00
219560
2595.00
cal1.00

1495.00
1995.00
249560
289560
209560
2995.00
1950.00
3595.00
459560
1195.00
2195.00
395060
4595.00
2950.00
2395.00
2395.00
125060
2695.00
2995.00

210.00
425.00
695.00
695.00
cal1.00
675.00

209560
1995.00
4995.00
1695.00
ca 1160
call.00

All computer prices include mbasic as standard. All
prices marked £ are 8/16 bit machines

SYSTEM DEALS

Choose any computer & any printer (over 800
pounds)
add 10% for full 12 month warranty (12.5% mntnce)
add 150.00 for blank diskettes
add 175.00 for cables, delivery & installation

training optional extra 100.00

and get completely FREE
cpm handbook 50 basic exercises 2000 sheets paper
DBMS III magic wand w/proc magic calc
mbasic 80

Loba
recover

sic

diagnostics msort/dsort
autoload instant basic NOTE CORVUS DRIVES WITH MULTIPLEXOR MAY
disk/games library case NETWORK SIRIUS..SUPERBRAIN..CONCEPT..PET..
total value 1480.00 VICTOR..IBM..

 Circle No. 102

PRINTERS

OKI -Microline 80
-Microline 82A
-Microline 83
-Microline 84

Epsom -MX80/FT-3
-MX100/FT-3

Anadex -DP 9000
-DP 9501
-DP 9501 (Al

QUME -9/45 R/O
-9/55 R/O
-9/35 R/O

NEC -3510 RIO
-7710 RIO
-5520 KSR

DRE -8820
-8830

Texas -810
-825

Diablo -630
Ricoh -RP1600
Olympia -ESW 103

295.00
395.00

1695.00
895.00
375.00
495.00
895.00

1045.00
1145.00
1695.00
1795.00
1495.00
1395.00
1795.00
2250.00
1295.00
1695.00
1295.00
1395.00
1695.00
1495.00
795.00

PERIPHERALS & ACCESSOR-
IES

Corvus

Intertec

N'Star

Rodime

Morrow
CDC

Memorex

Dysan/
Scotch

S.S.E.

-6 Meg hard disk 1950.00
-11 Meg hard disk 2950.00
-20 Meg hard disk 3950.00
-Multiplexor 7 station 695.00
-Mirror backup card 695.00
-Compustar1Omegharddisc 2950.00
-CDC 96 meg hard disk 7950.00
-16 bit U/grade 325.00
-18 meg hard disk 2995.00
-6 meg hard disk 1495.00
-12 meg hard disk 1950.00
-26 meg hard disk 3295.00
-S/sided floppy drives 150.00
-D/sided floppy drives 225.00
-D/sided d/track drives 375.00
-Soft/hards/sideddiskettes(10) 30.00
-SofVhards/sideddiskettes)50) 125.00
-Soft/hards/sideddiskettes(100) 200.00
-104/20 double sided (10) 50.00
-104/213 double sided (50) 225.00
-10412D double sided (100) 400.00
-Softbox Pet to CPM (TM) 495.00
-Sirius 8/16 bit 5MHZ card 365.00

SOFTWARE

G.W.L.

Microsoft

Micropro

Byrom

Digital

F.Geller
Lexisoft
Lifeboat
M'Focus

Sorcim

Standard
Peachtree

S'Soft
N'West
Oasis
Ithaca

-Bus V8.00 (accounts) 575.00
-DBMS II (database) £395.00
-DBMS II (by mail order only) £250.00
-DBMS III (database) f575.00
-DSORT & MSORT £75.00

(MBasic files)
-Autoload & recover 25.00
-MBasic 80 £150.00
-Fortran 80 200.00
-Cobol 80 320.00
-Basic compiler £190.00
-MU Lisp/Mu star 95.00
-Word-Star £250.00
-Mail-Merge £55.00
-Spelstar 100.00
-Datastar 170.00
-Super-Sort 120.00
-W-Star/M-Merge/Sp-Star 350.00
-BStam (communications) 75.00
-BSTMS 85.00
-Despool 30.00
-CBasic 75.00
-Pascal MT 225.00
-Quickscreen 95.00
-Spellbinder 195.00
-T/maker 155.00
-CIS Cobol 420.00
-Forms II 100.00
-Super calc 185.00
-Pascal M 250.00
-Quic-N-Easy 195.00
-Magic Wand 190.00
-Magic Calc 175.00
-Diagnostics 50.00
-Statpak 250.00
-The Word 35.00
-Pascal Z 100.00

Software formats on all micros in our hardware
list.All prices marked are available 8/16 bit formats

TERMS & ETC

G.W. Computers Ltd[Grama (Winter) Ltd]
55 Bedford Court Mansions
Bedford Avenue
London W.C.1. England.
Tel: 01-636 8210: 01-631 4818: tlx 892031 twc g
Boston office tlx 94-0890
24 hour answerphones-leave address for 'infopacks'
We do not operate a reader's reply card service
Terms: C.W.O. or C.O.D. Prices exclude V.A.T.
No dealers. The above lists are not exhaustive
Please call in only by prior appointment



WATFORD ELECTRONICS
33b Cardiff Road, Watford, Herts, England
Tel Watford (0923) 40588. Telex: 8956095

Computer
IC's

1702 350

HD26501
HM6167-6
IM6402
IN58060N

75 '7448
795
380

1050

7473
7474
7475

40
24
20
25

4068 14
4069 13
4071 13
4072 13

4161 99
4162 99
4163 99
4174 99

4598 290
4599 290
40100 215
40104 95

1802CP
2102-2

650
100

INS8154N
MC1488

E9
55

7485
7486

60
20

4075 13
4076 50

4175 105
4411 690

40105 115
40106 75

2112-2
2114L -300n

250
90

MC1489
MC14411

55
675

7489
7490

170
20

4077 13
4078 15

4412 790
4502 60

40107 60
40108 450

2114L -200n
2147-3

95
425

MC14412
MC3447P

775
315

7491
7492

35
25

4081 13
4082 13

4503 35
4511 46

40109 100
40110 300

2532-450n
2564

350
£14

MK3886-2M
MM5280D

E7
695

7493
74100

25
80

4093 20
4094

4519
4539 so

40114 240
40163 so

2708 225 MM5303 635 74116 50 4095 95 4549 375 40174 45
2716-5V
2732-450n

215
380

MM5307
MM5387A

1275
475

74121
74125

25
35

4096 70
4097 190

4572 36
4583 99

40193 95
40244 195

2764
3242

999
590

MM58174
RO-3-2513

770
650

74126
74143

35
210

4098 75
4099 75

4584 48
4585 99

40373 240
40374 245

4027 190 RO-3-2513L 700 74148 60 4160 95 4597 330 45106 595
4116-150 85 RO-3-2513U 600 74150 50
4116-200
4118-250

80
325

SFF96384E
TMS2716-3

800
725

74151
74153

40
40

4164-200 500 TMS4164-15 475 74154 55
4334-3
CMOS 2114) 325

TMS6011
TOAS9928

365
/30

74186
74188

470
250 WATFORD'S BOOKSHOP CORNER

4816A-100nS
4864-3 64K

225
500

ULN2003
UDP7002

90
440

74383 99
6502 Assembly Lang. Programming 1250

5101
6116-150ns
6116L-120nS

220
390
550

2808
Z8OACPU4M
280ACTC

875
300
260 

74 LS
LSOO 11

6502 Assembly Lang. Subroutine 1200
6502 Software Design 950

6117-100n 490 Z8OADMA 675 LSO2 11 Programming & Interfacing 6502 1240
6502 CPU 325 ZBOCPU2.5 299 LSO4 12 6809 Assembly Lang. Programming 1350
6503
6504-250

600
550

280CTC
Z80DART

250
495

L508
LS10

12
13 68K Assembly Lang. Programming 1290

6520 100 280ADART 495 8080/80 Assembly Lang. Techniqs 850
6521
6522 VIA
6530 RRIOT

100
300
£11

Z800MA
280P10
280APIO

675
260
275

LS13
LS14
LS19

20
26
58

Apple II User's Guide 1250
Apple Machine Language 1090

6532 RIOT 570 Z80010-1 850 LS20 13 Illustrating Basic 390
6545 CRTC 950 Z804510 980 LS22 12 A Bit of Basic 590
6551 ACIA
6592 PC

650
E20

ZN419CE
754236

190
138

LS27
LS32

12
13 Basic Concepts (2nd Ed.) 1200

6800 225 ZN424E 130 LS30 12 Basic Programs for Sci/Eng 1220
6802 250 ZN425E-8 345 L542 28 Basic Programming on BBC Micro 690
6803
6804

850
160

ZN426E-8
ZN427E-8

300
590

L547
1_048

35
55 Practical Programms/BBC & Atom 690

6805 670 2N428E 410 LS63 120 30 Hour Basic (BBC Computer) 550
6808 520 ZN429E-8 210 LS73 18 Osborne CP/M User guide 1200
6809
6810

630
115

ZN459
ZN1034E

570
200

LS74
LS75

18
20 Using CP/M: Self teaching Guide 900

6820 100 ZN1040E 675 1_585 42 Intro to Pascal 2nd edition 1040
6821 100 ZNA234E 850 1.5136 16 Pascal from Basic 790
68821
6840
6843

220
375
E12

74S Series
LS90
LS91
LS92

24
60
32

Z80 Assem. Lang. Programming 1250
ZOO AsSem. Lang. Program./Student 570

6845
6847
6850

685
650
110

74000
74002
74003

30
32
32

LS93
LS125
LS126

23
24
25

Z80 User's Manual 1250
ZX81 Basic Book 600

6852 250 74008 40 LS138 25 Mastering Machine Code ZX81 750
6854
6875
68000

599
500
£70

74510
74020
74027

40
4o
40

LS139
LS148
LS151

28
70
40

Explorer's Guide to ZX81 550
Byteing Deeper Into yr ZX81 640

74C922 420 74532 70 LS153 40 Peek Poke Byte & RAM (7/131 1K) 500
8080A
8085A

250
350

74574
745112

75
90

LS156
L5157

36
27

Sinclair ZX81 Prog./Real Applic. 790
811_095 80 740132 110 LS158 30
81 LS96 80 74S133 60 LS175 50
81LS97 80 740138 125 LS240 55
81LS98 85 745139 150 LS241 55
8118-10
8123
8155

250
125
350

745155
745158
74S175

39
195
260

LS242
LS243
LS244

55
55
55

ULTIMUM
8156
8202
8205

350
E25
225

740188
74S189
740194

210
158
320

LS245
LS273
LS373

70
54
60

WATFORD's own most versatile
MICRO EXPANSION SYSTEM. Ideal

8212 110 740201 350 LS374 55 for interfacing with APPLE, ATOM,
8214
8215A-300
8216

425
300
100

74S225
740240
740241

525
390
390

LS393
L5471
LS640

42
629
180

DRAGON, PET, ,RESEARCH
MACHINE, SPECTRUM; SUPER -

8224 110 745260 50 LS641 180 BOARD, VIDEO GENIE, ZX81, etc.
8226 250 740262 850 L0645 180
8228 220 740287 300 LS668 125 Low cost, high spec. As published in
8243
8250
8251

270
850
250

740288
740289
745301

210
290
000

LS669
LS670
LS673

120
100
550

Practical Electronics starting from
November 1982 issue. Send SAE for

8253 400 740365 000 details.
8255
8256A

295
E35

7403745
745470

365
325 CMOS

8257 400 745471 620 4000 10
8259 395 740472 1150 4001 10 -

8271
8279

E35
385

745475
745571

825
620

4002
4007

12
14

8284
8288

350
Ell 75 Series

4008 32 BBC MICRO UPGRADE KITS
87264
8727
87284
8731
8795N
8797N
9364AP
9602

ss
150
120
350

:8
550
220

75107/8 95
75110 90
75150 125
75154 125
75182/3 99
75188/9 55
7532 140

4010
4011
4012
4013
4016
4017
4018
4022

24
10
16
20
20
32
45
40

Upgrade your BBC Micro with our Up-
grade 8 Kits and save yourself foss ...

 16K Memory (8 x4816AP-100nS) BBC1
£18.00

AM26LS31C
AM26LS32A
AY -3-1015
Al -3-8910

125
125
300
375

75450
75451/2
75454
75491/2

86
52
70
65

4023
4024
4025
4026

13
32
13
80

 Printer User I/O Port BBC2 £8.20
 SKID with 36" Cable £2.00
 Complete Printer Cable 36" £12.00

AY -5-1013 300 4027 20  SK9 with 36" cable £3.00
AY -5-1350
Al -5-2376
AV -5-3600

388
600
750

TTL74
7400 11

4028
4029
4030

39
45
15

 Disc Interface Kit BBC3 £41.00
 Analogue I/O Kit BBC4 £6.75

COM8017
COM8116
DM8131
DP8304136

275
700
275
250

7402
7404
7410
7411

11
13
14
15

4040
4041
4042
4043

40
44
4o

 Serial I/O Kit BBC5 £7.50
 Expansion Bus Kit BBC6 £6.50
 SKI1 with Cable 36" £3.00

053691N
13588L0120N
FD1761
FD1771

320
275
£15
£15

7423
7414
7420
7422

18
20
15
20

4044
4049
4050
4051

40
25
25
45

 SK12 with Cable 36" £3.75
 Model A to Model B Upgrade

Kit £45.00
FD1791
F01793
FD1795

f22
E23
£28

7427
7430
7442

18
14
32

4052
4053
4060

60
50
45

 Complete range of Connectors &
Cables available. Send SAE for list.

FD1797 £28 7447 40 4066 24

CRYSTALS

32 768KH
1MHz
1 6MHz
1 8MHz
1843M
20MHz
32768M
3 57594
36864M
4 OMHz
4 433619
5 OMHz
6 OMHz
6 144MHz
65536M
70MHz
7 168MHz
7 68MHz
80MHz
9 OMHz
9375M
10 OMHz
10 7MHz
10 24MHz
12 OMHz
12 528M
14 31818

IDC CONNECTORS

100
275
392
395
200
225
150

98
300
150
100
160
140

16 OMHz 200
18 OMHz 180
18432M 150
19968M 150
20 OMHz 200
24 OMHz 170
24 930M 325
48 OM 175
100 OM 375

Speed PCB Plug
Block with latch
type Ste Angle

Pins Pins
205 way 90p 99p
2x8 way 130p 150p
2x10 way 145p 166p
2x13 way 175p 200p
2x17 way 205p 236p
2x20 way 220p 250p
2025 way 235p 270p

Female
Header
Socket

85p
110p
125p
150p
160p
190p
200p

WEMON JUMPER LEADS' Ribbon Cate
150 Assembly)DIL Plug (Headers)
200 Single Ended Lead. 24" Long
150 Watford's Length 14pin lupin 24pin 40pin
160 specially 24" 145p 165p 240p 380p
200
150
200

designed 4K
Ultimate

Double Ended Leads
6" 185p 205p 300p 465p

12" 198p 215p 315p 490p
350 Monitor IC 24" 210p 235p 345p 540p
175 for UK101 & 36' 230p 250p 375p 5957
150 Superboard

ID Header Socket Jumper Leads200
175 24,' 20pin 2 6pin 34pin 40pin

1 end 160p 200p 260p 300p300 Only £10.
170 2 ends 299p 3707 48 Op 525p

Unshrouded
PCB Plugs

Sot Angle
pins pins

65p 65p
70p 78p
808 97p
95p 110p
110p 1357
125p 150p
1507 17%,

DIL SOCKETS

Low Wire
Prof Wrap

Bpin Bp 25p
14pin 10p 35p
16pin 10p 42p
18pin 16p 52p
20pin 22p 60p

.22pin 25p 70p
24pin 25p 70p
28pin 28p 80p

L 40pm 30p 99p

ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.O.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise.

VAT
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO
SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

FLOPPY DISC DRIVES

 TEAC FD -50A Single Uncased 40
track S/sided £125

 TEAC FD -50A Single Cased 40 track
S/sided £180

 TEAC FD -50A TWIN Cased 40 track
S/sided £335

 TEAC FD -50A Single Cased 80 track
S/sided £238

 SIEMENS FDD 100-5 Cased, Head
Motors, track zero, micro switch
motor control PCB with read write
and control electronics plus cable.
Ideal for Apple. £215

 Apple Disc Interface Card £38
 Apple 80 Column Card £125
 2 Drives Cables £15

NEC PC8023-C

Bi-directional, 80 column, 100CPS, Logic
seeking, Hi -Res, block graphic Forward
and Reverse line feed, proportional
spacing, true descenders, 2K buffer, at a
special introductory price:

Only: £295+

SPECIAL OFFER

2114L-200
2532
2732
4116-200n
6116
6522
6820/6821

+1 +25
90p 80p

350p 330p
350p 330p

85p 80p
390p 360p
300p 280p
100p 90p

Aik
Itin

Just phone your
order through,
we do the rest

We stock thou-
sands more
items. It pays to
visit us. We are
situated behind
the Watford Foot-
ball Ground.

SEIKOSHA GP100A

40000010.

Price
includes

FREE 500 Sheets

Unihammer Printer,
gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £175 + p&p

EPSON
MX Series
PRINTERSOur MX Printer

prices include
FREE 500 sheets

of Paper
 MX8OT 10" Tractor Feed, 9x9

matrix, 80 column Speed 80
CPS bi-directional Centronics
interface, Baud rate 110-9600
(RS232) £249 + p&p

 MX8OFT/3 Has Friction & Trac-
tor feed, Hi -resolution
Graphics, Bit image graphics,
Sub -script & Super -script,
Italics & under -lining facility
plus all the MX8OT facility. £324

 MX100: 151" plus all the fea-
tures of MX8OFT/3 £425

SOFTY
II

Price includes
FREE 2532

As reviewed in PE September 1981. The
complete microprocessor development
system for Engineers & Beginners. New
powerful instruction. Accepts any 24 pin
5V single rail EPROM. Supplied fully
built, tested & enclosed in a black ABS
case. Price incl. encapsulated plug-in
power supply. £169 (p&p 150p)

RIBBON CABLE
Ways Grey Colour

Price per foot

10
16
20
26
34
ao
60

12p
25p
25p
35p
48p
55p
75p

22p
32p
40p
52p
60p
70p

115p

Ca PLUGS 11-leadersi
So Idr IDC

14pin 387 95p
16pin 42p 100p
24pin 88p 130p
40pin 195p 218p

AMPHENOL PLUGS
24way IEEE 575p
36way Centronics
Parallel 550p

ZIF DIL SOCKETS
24way 575p
28way 850p
40way 975p

ACCESSORIES
 TEX EPROM ERASER. Erases up to 32

ICs in 15-30 min. f33
 TEX EPROM ERASER with incor-

porated Safety Switch £35
 Electronic Timer Solid state. Con-

nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15

 Tex Eprom Eraser including the Elec-
tronic timer. £44

 Spare UV lamp bulbs £9
 5V/5A PSU Ready built and tested £25
 Multirail psu kit including Case. Out-

put: +5V/5A; +12V, +25V, -5V,
-12V (it 1A. Only £39 (p&p 95p1

 Attractive Beiged3rown ABS CASE for
SuperboardiUK101 or Home Brew £26

 C12 Cassettes in Library Cases 40p
 8" Fan fold paper (1000 sheets) £7
 91" Fan fold paper (1000 sheets) £7
 Teleprinter Roll 250p
 UHF Modulator 6MH2 280p
 UHF Modulator 8MH2 450p
 Stack Pack the unique stackable twin

drawer racking system for Computer
Cassettes. 5 Drawers (10 sections) in-
cluding labels. 250p

3 Stack Pack incl. 10 off C12 Computer
Cassettes. 550p

VIDEO MONITORS

 9" Screen, B&W, 15MHz Band-
width, Light weight, attractively
cased and fully guaranteed E69

P&P

 12" Green Screen Monitor excel-
lent resolution, attractive casing,
guaranteed £85 + p&p

DIN41617
31way
41612 A+B
2 x 32way
41612 A+C
2x 32way
41612 A B C
3 x 32way

EURO CONNECTORS

Female Male
Stn. Angle Strt. Angle
Pins Pins Pins Pins

170p - - 175p

285p 325p 220p 295p

300p 325p 240p 300p

360p 385p 260p 400p

EDGE CONNECTORS
TWO ROWS 7

2 xl0way
2 x15way
2x18way 1801)
2x22way 199p
2 x23way 195p
2 x25way 225p
2x2Etway 210p
2 x3Oway 245p
2 x36way 295p
2 x4Oway 315p
2x43way 395p

156
135p
140p
145p
200p

D CONNECTORS: Miniature
Male

9 way 15 way 25 way 37 way
Solder 80p 110p 160p 250p
Angle 160p 210p 250p 355p
Pins 120p 130p 195p 295p

Female
Solder 110p 160p 210p 350p
Angle 165p 215p 290p 440p
Pins 150p 180p 240p 420p
Covers 100p 95p 100p 110p

tDC 25way "D' plug 385p Skt 450p
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Retailer

and OEM

terms

available

FREE

Full

descriptive
Catalogue

available

CRC) compuTER PRODUCT)

BYROM SOFTWARE
BSTAM-Utility to link one micro-
computer to another also using BSTAM
BSTMS-Utility to link a micro to a mini
or mainframe

CP/M USER LIBRARY
51 Volumes -Price per volume
8 disc (one volume per disc)
5 disc (one volume per 2 discs)
Index

DIGITAL RESEARCH
CBASIC v 2.08
CB -80 1.3
MPM 1.1
MPM 2.0
CP/M-86
CP/M 2.2
CP/NET
XLT86
SID 1.4
ZSID 1.4
MAC
TEX 3.0
DESPOOL
PL/1 -80
BT -80

FOX & GELLER
OUICKSCREEN FOR DBASE-II
OUICKSCREEN FOR CBASIC/CB-80
OUICKSCREEN FOR MBASIC
QUICKCODE FOR DBASE-II

Software Manual
& Manual Only

INTERNATIONAL LTD.

SOFTWARE FOR CP M COMPUTERS

MICROFOCUS
CIS COBOL version 4.5

£106 £7 FORMS 2

£106 £12

£5
£10

£72
£295
£130
£273
£161
£97
£120
£89
£47
£61
£58
£61
£29
£298
£156

£97
£97
£97
£172

INFORMATION UNLIMITED
WHATSIT (Database Management
System) £80

£2

£15
£19
£20
£33
£30
£22
£16
£7
£16
£16
£16
£16
£7
£30
£22

f13
£13
£13
£20

KLH SYSTEMS
Spooler for CPM systems v3.0 £78 £7

MAGIC CIRCLE SOFTWARE
CPM SIM £133

MPI LTD.
FORTH £80 £22
PAYROLL £500 £15
SALES LEDGER £200 £15
PURCHASE LEDGER £200 £15
NOMINAL LEDGER £200 £15
INCOMPLETE RECORDS £1200 £20

MICRO -AP
SELECTOR -V 1.6 £306 f28

Software Manual
& Manual Only

MICROLOGY
FTNUMB (FORTRAN -80 RENUMBER

& REFORMATTER)

£425
£110

Software
& Manual

PHOENIX SOFTWARE
ASSOCIATES (For Z80
PLINK -Disc to disc link loader
PASM-Macro Assembler
PEDIT-Line editor with Macros
BUG -Very powerful debug
PDE VELOP Package with all the above

£50 PLINK -2 Overlay Link Loader

MICROPRO INC.
WORD -MASTER 1.7A £83
TEX-WRITER 2.6 £41
WORDSTAR 3.0 £278
MAIL MERGE 3.0 (requires Wordstar) £83
SPELLSTAR 1.2 (requires Wordstar) £139
WORDSTAR TRAINING MANUAL
WORDSTAR CUSTOMIZATION NOTES £56
SUPER -SORT 1.6, Version 1 £139
DATASTAR 1.101 £195
DATASTAR CUSTOMIZATION NOTES £56
CALCSTAR 1 2 £167

APPLE VERSIONS
WORDSTAR 3.0
MAILMERGE 3.0 (requires Wordstar)
SPELLSTAR 1.2 (requires Wordstar)
DATASTAR 1.101
SUPERSORT 1.6
CALCSTAR 1.2

MICROTECH EXPORTS
REFOR MATTER
CPM IBM
CPM DEC

MICROSOFT INC.
BASIC -80 5.21
BASIC Compiler 5.3
FORTRAN -80 3.44
COBOL -80 4.60
M SORT 1.012
EDIT -80 2.02
MACRO -80 3.43
MULISP 2.12
MUMATH 2.12

MT MICROSYSTEMS
PASCAL MT 5.5
PASCAL MT, 5.5 with SPP
Library Sources
Speed Programming Pkge. (Softbus)

£209
£70
£109
£165
f111
£109

£25
£10

£24
£19
£42
£11
£11
£20

Manual
Only

only)
£80 £17
£80 £17
£80 £17
£80 £17
£215 £37
£206 £17

STRUCTURED SYSTEMS
(All converted to UK Standard)
SALES LEDGER
PURCHASE LEDGER
NOMINAL LEDGER
STOCK CONTROL
LETTERIGHT
ANALYST

£24
(File management Reporting System)

£28 NAD (Name and Address selection
system)

£28 OSORT

£41
£11
£11
£28
£27
£28

SUPERSOFT INC.
&AGNOSTICS 1
TERM

£350 £20
£350 £20
£350 £20
£350 £20
£106 £12

£139 £12

£61 £12
£61 £12

£50 £10
£80 £8

TDL SOFTWARE
(Technical Design Labs)
BUSINESS BASIC £80

£109 £19 ZTEL (Text Editing Lang.) £35
£109 £19 LINKER £35

£206
£228
£289
£423
£83
£72
£117
£117
£145

£195 £28
£281 £56
£122
£139 £28

OSBORNE & ASSOCIATES
ACCOUNTS PAYABLE &
ACCOUNTS RECEIVABLE
GENERAL LEDGER

£50 £15
£50 £15

[till] !ALUM
ANTHONY ASHPITEL
TYPING TUTORS
BASIC VERSION
BUSINESS VERSION

£150
£125 £25

SAPPHIRE SYSTEMS
MARS £400 £25

FOX & GELLER
QUICKCODE £180 £21

MICROFOCUS LTD.
ANIMATOR £225 £10
FILESHARE £250 £20

M.P.I LTD.
MATHS PACK
STATS PACK

£120
£120

ELECTRONIC ACCOUNTING
SERVICES
LINEAR & GOAL
PROGRAMMING £200 £10

ORDER INFORMATION
When ordering CP/M software please specify the format you require. All software items are subject to VAT.
Manuals. when purchased separately. are not subject to VAT. Please add £4.00 (including VAT) for postage and
packing on each item purchased. For overseas please add £6.50 per item. Most software in this advertisement is
available from stock and a 72 hour return service is thereby offered on most orders. These details andprices are
all current as of July 1982. Our prices reflect an exchange rate of U.S. 51.80 to £1.00. All payments must be in
Sterling and drawn against a U.K. bank.

MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. Cheque. Postal Order. IMO. Access or
Barclaycard/Visa number to Microcomputer Products International LTD.. Room PC11 8, Cambridge House.
Cambridge Road, Barking. Essex IG11 8NT.

MEDIA AND CPT 8000
Cromemco System 3

Al
Al

Industrial Microsystems 8000
Intel MDS SD

Al
Al

Nascom/Lucas N1

NCR 8140/9010 Al
SD Systems 5.25in
SD Systems Bin

R3
Al

FORMATS Cromemco System 2 SD/SS
Cromemco System 2 DO -SS

R6
RX

Intertec Superbrain SSDD
Intertec Superbrain OD

RK
RS

NNC-80 Al
NNC-80W Al

Shelton Signet
Spacebyte

RK
Al

CSSN Backup T1 ISC Intercolor 8063/8360/8963 Al North Star Advantage P2 Tarbell Bin Al
Altos Al Datapoint 1550/2150 Al ITT 3030 DSDD R1 North Star Horizon SSSD P1 TEI Bin Al
APPLE CP/M-80 13 Sector RG Dec VT 180 SSDD RV Micromation Al North Star Horizon SSDD P2 Televideo DSDD S5
APPLE CP/M-80 16 Sector RR Delta Systems Al Micropolis Mod II 02 North Star Horizon 01) (MPI CP/M) P3 Toshiba 1200 DSDD SF
Blackhawk Micropolis Mod II 02 Dynabyte DB8/4 Al Morrow Discus Al North Star Horizon OD TRS:80 Modell Shuffle-
British Micros Mimi RK Exidy Sorcerer  CP/M-80 02 Mostek Al (Other CP M) P2 board Bin Al
California Computer Sys 8 in Al Exidy Sorcerer  Exidy CP/M-808 Al Multi -Tech 1 02 Nylac Micropolis Mod II 02 TRS-80 Modell II Al
CDS Versatile 4 02 EXO Al Multi -Tech 2 02 Osborne -I RP Vector MZ 02
Columbia Data Products 8 In Al Gemini Galaxy I NI Micromation Al Pertec PCC 2000 Al Vector Systems 2800 Al
Comart Communicator CP50 P2 Heath H8  H47 Al Micropolis Mod II 02 Rade 1000 SSDD RL Vector Systems B 02
Comart Communicator CP100 P2 Hewlett-Packard 125.8in Al Morrow Discus Al Rade 1000 DSDD RM Vector VIP 02
Comart Communicator CP200 P2 ICOM 3712 Al Mostek Al Rair Black Box RE Xerox 820 5.25in S6
Comart Communicator CP500 P2 IMSAI VDP-80 Al Nascom (Gemini Drives SSDD) R3 Research Machines 5.25in RN Xerox 820 Bin Al
Compal-80 02 Industrial Microsystems 5000 RA Nascom (Gemini Drives DSSD) R7 Research Machines Bin Al



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

MORE GOOD REasoris
TO Rim& 01-591 6311

MARS
TYPING TUTOR

by ANTHONY ASHPITEL
Tterrific way to learn touch typing! This 'TYPING
TUTOR' is an effective teaching tool for correct and
(

Illllllillllllllllllllll

fD
e")

Cep

(

speedy typing. Many. many practical exercises which
gradually increase in difficulty and speed so the
learner builds up his or her skills in a solid and
sustained manner.

Can you really bypass this new package? For a
demonstration and discussion visit Anthony Ashpitel
who will be on our stand at the coming PCW
Exhibition.

There are two versions: The BASIC VERSION is a
stand alone package. The BUSINESS VERSION
includes a fully documented training manual and also
incorporates lull records of each student's
development in relation to his or her own progress
and the progress of the rest of the class. so effective
comparisons can be made in a useful and helpful
way.

BASIC VERSION E 50

>,141:,
BUSINESS VERSION £125

 Circle No. 104

HAVE YOU HAD
A CLOSE ENCOUNTER

OF THE 4th KIND
(Financial Headache)?

THEN CONTACT WITH
MARS WILL SMOOTH

YOUR ACCOUNTING
FUTURE.

MAY THE MPI FORCE
BE WITH YOU

.

-

(11114,10/

Until now, there has been a sharp distinction between
packages which help a company manage its current
operations. and those which help it look ahead.
MARS offers a new approach. for it bridges the gap
between accounting for the present and planning for
the future.

MARS provides a full management accounting system
that can be set up to accept live data from the
computer's keyboard, or retrieve data I rom computer
files produced by a company's existing accounting
systems. This information can then be worked on and
many different kinds of calculation performed. When
all the results are ready. a detailed management
report can then be printed. laid out exactly according
to the user's specification. MARS can thus provide
the right management information, in the right form,
in the right place and at the right time.

MAIL
ORDER

TELE.
PHONE

CREDIT
CARD

ORDER

 VISIT 

Trade

Enquiries

Welcome

ROOM PC11, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT,
Telephone: 01-591 6511 Telex: 892385



-31111g Genie I and II accessories

PRINTERS
The EG 3085 is quiet, fast and efficient.
Printspeed is 100 characters per second
and printing is bi-directional at 80 or 136
characters per line. Suitable for use with
other systems, it has three typestyles,
adjustable pin or friction feed and single
sheet or roll paper facilities. £425 plus
VAT.

If you don't want to pay that much for a
printer, consider the EG 603. It doesn't
match the EG 3085 in certain areas, but
you will still get 100 c.p.s. bi-directional, a
range of character styles, forward and
reverse feed and pin/friction feed, with 96
characters and 64 graphic patterns.
£235 plus VAT.

MONITORS
Available in 9" and 12" sizes, with white,
green or amber display, Lowe A.V.T.
monitors are sturdy, attractive, easy to
operate and feature an easy view screen
with smoked anti -glare display filter.
Compatible with most popular micros on
the market. From £75 plus VAT.

EQUIPMENT COVERS
Beat the dirt, coffee spills and sticky
fingers when your computer and monitor
are not in use with these top quality black
leather covers.
Genie CV1 £5 plus VAT.
12" monitors CV6 £6.20 plus VAT.
9" monitors CV3 £4.20 plus VAT.

DISK DRIVES
If you want fast, reliable program storage,
true random access file handling and
access to many computer languages, we
can meet your needs. The EG 400T
provides storage of up to 184320 bytes
per floppy disk and comes complete and
tested, in a stylish colour matched
cabinet. £220 plus VAT.
The EG 401 AT offers dual disk drive with
368640 bytes of useable storage and
comes complete with a power supply
ready to connect to cm expander box.
£365 plus VAT.
DOUBLE DENSITY ADAPTOR
Allows the use of standard minidisk
drives in double density, with virtually
double the storage capacity. The EG 3021
is, equally at home in the Genie or TRS-80
expander boxes.
A double density disk operating system
will be needed, such as smaILDOS
provides. £72 plus VAT.

EXPANDER BOX
The updated EG 3014 expander box
allows for up to four disk drives with
optional double density. It connects to a
printer, or RS 232 interface, or 5100 cards.
Not bad value at £190 plus VAT
(16K version) or £200 plus VAT
(32K version)
*The EG 3014 will work with TRS 80
by using the EG 3023 Tandy Adaptor.

TECHNICAL MANUALS
Full technical details of Genie Hardware
(all you ever wanted to know about
Genie).
Genie I/II Technical Manual
£10 - No VAT.
Expander and accessories (EG3014)
£10 - No VAT.

smalLDOS
Powerful, yet reasonably priced, the
Genie smaILDOS contains 21 library
commands, 7 utilities, LBASIC, disk basic
and bags of information, including a
reference manual and 40 page beginners
guide to disk usage. £35 plus VAT.

HIGH RESOLUTION
GRAPHICS
Increase graphic resolution capabilities on
your Genie seventy-three fold with the
LE18 HI-RES unit. It offers bit image
graphics of 73,728 points, a resolution of
384 x 192, and uses a separate 16K of
video memory to achieve its resolution.
Graphics are intermixable with text or
existing pixtel graphics, and animation,
reverse video displays and use of
programmable graphic characters are
possible. £86 plus VAT.

GENIE MONITORS
Two good performance, low priced 12"
monitors, either to match your Genie or
compatible with a wide range of other
systems. Good resolution and band width
and, of course, they free your television
set for the other type of programmes you
like to watch!
The EG 100 12" in black & white costs
£69 plus VAT.
The EG 101 12" with green phospher is
£79 plus VAT.
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USINESS SOFTWARE
,ecifically written for the Genie II
mputer, with disks and a suite of
[ckages from the renowned house
tEDATA. The suite includes SALES
:DGER, PURCHASE LEDGER,
kYROLL and STOCK CONTROL.
ich package is a very reasonable £175
us VAT. Full details are available on
quest.

YSTEMS
1ESK
ven a compact modular computer
'stem like the Genie benefits from being
ted on a custom designed system desk.
he SD -1 system desk is designed to
ccommodcrte a complete Genie System
rid has a special upper shell to support
e display monitor at the best level. The
esk is flat packed for easy delivery and
aished in attractive teak and charcoal
Dlours. £81.40 plus VAT.

'RED MUSIC SYNTHESISER
eethoven might well roll over at this
ereo music synthesiser it can produce
.x simultaneous notes over the whole
udio range and provide sound effects.
RED comes complete with a software
ompiler, full instructions and a demo
me.
is simply plugged onto the Genie 50

ray bus and has two outputs for an audio
mplifier. £51 plus VAT.

AIN

3203
CANDY -BASHER!
f you are a TANDY user, read on! The
rlG 3203 is bus converted to allow Genie
Deriphercds to be used with Tandy Model
computers. £18.40 plus VAT.

Just in case there might be a few strange
fouls who want to convert in the opposite
iirection, there is the 50/40 converter
Which generates a Tandy compatible 40
Nay bus from a Genie.) £34 plus VAT.

EG 3016
PARALLEL PRINTER
INTERFACE
The EG 3016 is a simpler
interface allowing a
Centronics parallel
compatible printer (EG
603, EG 3085) to be
connected directly to the
Genie keyboard without
the need for an expander
box. £38 plus VAT.

BUS EXTENDER
A most useful accessory, allows two bus
using devices to be connected
simultaneously to the Genie - when using
the Hi Res and expander for instance.
£21 plus VAT.

EP1, EP2, EP3
Genie I and Genie II have ROMS
offering 13.5K Microsoft BASIC, of which
the final 1.5K BASIC are custom written
extensions contained in EPROMs.
You can change these as follows:
EP1
Adds all Genie 1 software facilities to
other Genies, lower case driver, machine
language monitor, renumber facility,
keyboard repeat and screen print.
EP2
Has improved M.L. monitor, can load and
save programs. Defined function keys (list,
load, save etc.) for Genie II and lower
case driver.
EP3
Has HI-RES driver software with 10 extra
HI-RES commands which prevent need to
load HI-RES software from tape.
All at £12 plus VAT.
For Video Genie Systems, the LE -19
connects direct to the Genie bus and
allows one of these EPROMs to be fitted
externally. £26.50 plus VAT.

NEW! A 64K CP/M computer for
less than £1,000!
CP/Genie with single disk drive has 64K
RAM, 13.5K ROM, comes complete with
a 12" monitor, 64 x 16 screen format and
operates under CP/M 2.2 supplied with
machine. £999 plus VAT.
The dual disk version will cost £1,175
plus VAT.
Both are compatible with existing Genie I
software and are supplied with the Genie
SmaILDOS. A breakthrough for
Lowe Electronics customers that should
not be missed.

Ia SPECIAL TECHNICAL GENIE'N

ifsrpti.xh7G1=15=d1111=7,,be':`,Z.r"' J

HOT - LINE ON 0629 4998

Chesterfield Road, Matlock,
Derbyshire DE4 5LE.

Tel: 0629 4995.
Telex: 377482 Lowlec G.

Available now from your local
GENIE dealer
AVON Microstyle, Bath, 0225 334659/319705.
BEDFORD Comserve, Bedford, 0234 216749.
BERKSHIRE P C.P., Reading, 0743 589249.
Castle Computers (Windsor), 07535 58118.
BIRMINGHAM Ward Electronics, Birmingham,
021-554 0708. Consultant Electronics, Birmingham,
021-382 7247. A. E. Chapman and Co., Cradeley
Heath, 0384 66497/8. BUCKINGHAMSHIRE
Photo Acoustics, Newport Pagnell, 0908 610625.
CAMBRIDGESHIRE Cambridge Micro
Computers, Cambridge, 0223 314666.
CHESHIRE Hewart Electronics Macclesfield,
0625 22030. Mid Shires Computer Centre, Crewe,
0270 211086. CORNWALL A B & C Computers,
11 Brockstone Road, St. Austell, Cornwall, St.
Austell 64463. CUMBRIA Kendal Computer
Centre, Kendal, 0539 22559. DORSET Blandford
Computers, Blandford Forum, 0258 53737.
Parkstone Electrics, Poole, 0202 746555. ESSEX
Emprise, Colchester, 0206 865926.
GLOUCESTERSHIRE HAMPSHIRE
Fareham Computer Centre, Farnham, Hampshire,
Fareham, 231123. HERTFORDSHIRE Photo
Acoustics, Watford, 0923 40698. Q Tek Systems,
Stevenage, 0438 65385 Chrisalid Systems and
Software, Beddia:msted, 04427 74569 KENT
Swanley Electronics, Swanley, 0322 64851.
LANCASHIRE Harden Microsystems, Blackpool,
0253 27593 Sound Service, Burnley, 0282 38481.
Computercat, Leigh, 0942 605730. BEC
Computerworld (Liverpool) 051-708 7100.
LEICESTERSHIRE Kram Electronics, Leicester,
0533 27556. LONDON City Microsystems, ECZ
01-588 7272/4. Wason Microchip, N18,
01-807 1757/2230. Premier Publications, Anerley,
SE20, 01-659 7131. NORTH EAST Briers
Computer Services, Middlesborough, 0642 242017.
General Northern Microcomputers, Peterlee,
0783 860314 HCCS Associates, Gateshead,
0632 821924 NOTTINGHAMSHIRE Midland
Microcomputers, Nottingham, 0602 298281.
Mansfield Computers, Mansfield, 0623 31202. East
Midland Computer Services, Arnold, 0602 26/0/9.
Electronic Servicing Co., Lenton, 0602 783938.
NORFOLK Anglia Computer Centre, Norwich,
0603 29652. Bennetts, Dereham, 0362 2488/9.
OXFORDHSIRE Micro Business Systems,
Whitney, 0993 73145. Pebbleglow Ltd (Thome)
084421 5368. SCOTLAND Esco Computing,
Glasgow, 041-427 5497. Edinburgh, 031-557 3937.
Computer and Chips Ltd., St. Andrews,
0334 76206. Scotbyte Computers, Edinburgh,
031-343 1055. Victor Moms and Co., Glasgow,
041-221 8958. SHROPSHIRE Tarrant Electronics,
Newport 0952 814275. SOUTH WEST Diskwise,
Plymouth (0752) 267000. West Devon Electronics,
Yelverton, 082 285 3434. Bits and Bytes,
Bamstaple, 0271 72789. SUFFOLK Elgelec Ltd.,
Ipswich, 0473 711164. SURREY Ccrtronics,
Wallington, Surrey, 01-669 6700/1. Croydon
Computer Centre, Thornton Heath, 01-689 1280.
WALES Tryfan Computers, Bangor, 0248 52042.
WEST MIDLANDS Allen TV Services, Stoke on
Trent 0782 616929. WILTSHIRE Everyman
Computers, Westbury, 0373 823764. B & D
Computing (Swindon), 0793 762449. YORKSHIRE
Media 5 Ltd., Sowerby Bridge, 0422 33580.
Advance TV Services, Bradford, 0274 585333.
Huddersfield Computer Centre, Huddersfield,
0484 20774. Compete, Bradford, 0274 668893.
Superior Systems Ltd., Sheffield, 0742 75srn5.
Photo Electrics, Sheffield, 0742 5186.5. Ebor
Computer Services (York) 0904 791595.
NORTHERN IRELAND Business Electronic
Equipment, Belfast, 0232 46161. Brittain
Laboratories, Belfast 0232 228374.

rPlease send me further details of the
I following item(s)

I

Name
Address

Telephone

P.C.10.82
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OCRS

SNOOKER C
.

INTEREST FREE
On AtarilVIC 20, Commodore 64 and

If your order contains over f 120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.
Credit quotations on request.

DRAGON 32

The amazing new British com-
puter with a full -travel standard
keyboard, a 16 -bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256K11), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
(the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics -type), joysticks are available
and it's incredible value for
money. (AF57M) Only f 199.50

THE NEW COMMODORE 64
The incredible new computer from Commodore comes

with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added - that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only f339.00

THE AMAZING ATARI COMPUTERS
4 Consoles Available:
Atari 400 with 16K RAM (AF36P)

£249.95
Atari 400 with 48K RAM (AF37S)

£319.00
Atari 800 with 16K RAM (AFO2C)

£499.00
Atari 800 with 48K RAM (AF55K)

£590.00
*All above with BASIC & handbooks
Other hardware:
Cassette Recorder (AF28F) £50.00
Disk Drive (AFO6G) £299.95
Thermal Printer (AF04E) £265.00
Epson MX8OT Mk Ill (AF38R) £399.95
Epson MX80F/T Mk Ill (AF4OT) £447.35
Printer Interface for 400 (AF41 U) £59.95
Printer Interface for 800 (AF42V) £59.95
Interface Module (AF29G) £135.00
Versawriter (AF43W) £199.95
16K RAM Module (AFO8J) £55.00
48K RAM Module for 400 (AF44X) £125.35
48K Upgrade for 400 (AF45Y) £75.00
Floppy Disk (YX87U) £2.50
Le StiCk (AC45Y) £24.95
Joystick Controllers (Pair) (AC37S) £13.95
Paddle Controllers (Pair) (AC3OH) £13 95
For full details ask for our hardware leaflet (XH54J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB
An independent users' group. Four issues of the club magazine for only /3.001 Address your subscription to Ron
issue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and
games programs and lots more. Issue 2 featured a tutorial on player/missile graphics, an article about graphics on computers, a
selection of members' contributions to the program library and much more.

CJ ATARI
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THE FINEST SELECTION OF ATARI SOFTWARE
Teach -Yourself Programs Page Flipping -1C-16K-13055K f11 95 Rescue At Rigel ID 32K B080B (22 45 Curse Of Ra (Part 31 -1D-32K-8090X 114 95
Conversational French -5C 16K YG44% (3995 Page Flipping 10-24K-B056L 111 95 Datestones Of Ryn 1C -326-8022V 114 95 Analog Adventure -10-32K -8033L f 16 95
Conversational German -5C-15K-YG45Y f 39 95 Sounds & Music -1C-16K-BG04E f 1 1 95 Datestones Of Ryn -10-32K-130820 114 95 Adventure Land -1C-24K-13000A (1495
Conversational Spanish -5C-16K-VG46A f39 95 Sounds & Music -10-24K-EIG05F ill 95 Star Warrior -1C-32K -B024B (28.95 Pirates Adventure -1C-24K-80018 (1495
Conversational Italian -5C-16K-YG4713 f39 95 Tricky Tutorials -3C-32K-BGO6G /59 95 Star Warrior -1D-32K-8079L (2895 Mission Imposs ble -1C-24K-8002C f 14 95
Touch Typing -2C-16K-YG49D f 15 95 Tricky Tutorials -3D-32K-BG07H f59 95 Invasion Orion -1C-24K-8023A 118 95 Voodoo Castle -1C-246-13003D (14 95
States & Capitals -1C-1614-YG56L f 9 95 Invasion Orion -ID-32K-8081C (1895 The Count -1C-24K-8004E f 14 95
Euro Countries & Capitals -1C-166 -YG57M (9.95 Business Programs Star Trek 3.5 -1C-32K-8015R II 4 95 Strange Odyssey -1C-24K-B005F (1495
Kids 1 13 Programs) -1C-16K -BG00A f 9 95 Visicalc -10-32K-YL39N 1119 95 Star Trek 3.5 -1D -40K -8G260 118.95 Mystery Fun House -1C-24K-8006G (1495
Kids 1 13 Programs/ -10-24K-EIG018 f9 95 Atari Word Processor 1C&31)-48K-VG42V f 99 95 Crush, Crumble & Chomp -1C-32K-8083E (22.45 Pyramid Of Doom -1C-24K-8007H (t4 95
Kids 213 Programsl -1C-16K-BG02C f9 95 Test Wizard -1D-32K-B099H 169 95 Crush, Crumble & Chomp -1D-32K-8084F f22 45 Ghost Town -1C-24K-8008J (14 95
Kids 213 Programs) -1D-24K -BG03D f9 95 Mini Word Processor -1C-32K-BGO8J fit 95 Mission Asteroid -10-40K-0091Y /1719 Savage Island I -IC-24K-8009K f 14 95

Mini Word Processor -10-32K-8009K fl 1 95 Wizard & The Princess -1D-40K-8025C (21 79 Savage Island 0 -1C-24K-0010L 114 95
Learn Programming Calculator -1D 24K-YG50E 116 95 Ulysses & The Golden Fleece Golden Voyage -1C-24K-E1C/11M (1495
Invitation To Programming 1 IC 8K YG43W 175 .95 Graph It -2C-16K-YG51F £13.95 -2D -40K -0092A 120.64 Softporn Adventure -1D-40K-6093B (2064
Invitation To Programming 2 2C 8K 8067X (22 95 Statistics -1016K-YG52G £1395 Zork I -1D-32K-8094C (29.95 Deadline -20-32K -BC/96E 134 95
Invitation To Programming 3 2C 8K BC/68Y [22 95 Personal Financial Management Zork II -1D-32K-80950 f29 95 The Shattered Alliance -1D-48K-8098G f29 95
Basics Of Animation -1C-16K-8057M 111 95 -3D -32K -B065V £49.00 Ali Baba & The 40 Thieves -10-32K-8078K (2795 The Battle Of Shiloh -1C-40K-B063T £2995
Panics Of Animation -1D-241-B058N 111 95 Mortgage & Loan Analysis -1C-16K-8066W f13 95 Temple Of Apshai (Part 11 -1C -32K -80850 (28.95 The Battle 01 Shiloh -1D-40K-13097F (2995
Player Missile Graphics -1C-32K-8059P (1895 Bob's Business -1C -32K-BG1IM £9.95 Temple Of Apshat IPart 11 -1D-32K-80867 (2895 Energy Czar -1C-16K-YG53H (995
Player Missile Graphics -1D-32K-130600 (t8 95 Bobs Business -1D-32K -BG1214 £995 Upper Reaches Of Apshai IPart 21 Kingdom IC 8K YG55K (995
Display Lists -1C-16K-8051F 111 95 -1C-32K-8087U (1495 Space Shuttle Module 1 -1D-32K-BG65V f 19 95
Display Lists -1D-24K-6052G f11 95 Adventure Games Upper Reaches Of Apshai (Part 21
Flora./Vert Strolling -1C-16K-13053H f 1 1 95 Galactic Empire -1C-32K-0014Q £14 95 -1D-32K-13088V (14 95 Arcade Games
Hord Nell Scrolling -1D-24K-8E154J fl 1 95 Rescue At Rigel -1C-32K-8021X f22 45 Curse 01 Ra (Parr 31 -1C-32K -81189VV (1495 Star Raiders 1E 8K YG66W (2995
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MEDIT
Dragon 32 computer hardware

ATARI SOFTWARE continued
Asteroids
Space Invaders
Missile Command
Caverns of Mars
K-Razy Shoot Out
K-Razy Kritters
K -Star Patrol
Pathfinder
Crossfire
Crossfire
Protector
Protector
Threshold
Deluxe Invaders
Galactic Chase
Galactic Chase
Race In Space
Race In Space
Space Chase
Space Chase
Centipede
Angle Worms

1E-8K-YG600 /29.95
lE -8K-YG 70M £29.95

-16-8K-YG64U £29.95
-1D-16K-B069A £24.50

16 BK BC163T (29.95
-16 -111K -8051F £29.95
-1E-8K-BG52G £29.95

-10-32K-BG33L £27.95
-1C -16K -8022Y £20.64
-1D-32K-8G234 £20.64
-1C-32K-8024B £21.80
-1D-32K-BG25C C21.80
-1D -40K -BG 18U £27.54
-1D-16K-BG 34M r29. 95
-1C-16K-B062S £16.95
-1D-16K-BCI61R £19.95
-1C-16K-B0350 /14.95
-1D-16K-8020W £16.95
-1C-16K-BG42V /1095

-1D-246-8043W £12.95
-16-16K-B(170M £29.95

-1C -8K -13G506 £10.95
Lunar Lander -1C-24K-13016S £10.95
Lunar Lander -1D-24K-8049D £14.95
Jumbo Jet Lander Available November
Submarine Commander Available November
Rasterblaster -1D-32K-BG350 £22.95
Shooting Gallery -1C-166-B036P £14.95
Shooting Gallery -113-16K-BG19V £16.95
Shooting Arcade -1C-16K-BG15R £24.95
Shooting Arcade
Super Breakout
Dodge Racer
Dodge Racer
Matchracer
Matchracer
Mouskattack
Jawbreaker
Jawbreaker
Ghost Hunter

-1D-16K-BG16S £24.95
-16-8K-YG67X £24.50

-1C-166-BG29G £19.95
-1D-24K-BG3OH £19.95
-1C-16K-BG31J £23.95
-1D -16K -13632K £23.95
-1D-32K-B077J £22.95
-1C-16K-BG177 £20.64
-1D-32K-13026D £20.64
-1C -16K -8064U /19.95

Pac-Man 16 86 80715 £29.95
Pacific Coast Highway -1C-16K-BG 13P £24.95
Pacific Coast Highway -113-16K-80140 (24.95
Chicken -1C-16K-BG27E £21.80
Chicken
Tumble Bugs
Bug Attack
Bug Attack
Canyon Climber
Canyon Climber
Mountain Shoot
Haunted Hill
Haunted Hill
Time Bomb
Time Bomb
Tank Trap
Tank Trap
Thunder Island

-1D-16K-I3G28F £21.80
-1D-24K-BG46A £24.95
-1C-24K-BG36P £23.95
-1D-40K-8037S £23.95
-1C-16K-BG44X £24.95
-1D-16K-8045Y £24.95
-1C-16K-B43125 £10.95
-1C-166-8G38R £16.95
-1D-16K-8039N £19.95
-1C-16K-80407 £10.95
-1D-24K-6041U £12.95
-1C-16K-YL34M /9.95
-1D-32K-YL35Q £12.95
-1C-16K-80375 £10.95

Home Game Programs
Scram -1C-16/24K-YG585 £17.50
Basketball -16-8K-YG61R £24.50
Cypher Bowl -1C-18K-13020W £29.50
Sunday Golf -1C-166-I3013P /10.95
Darts -1C-16K-B042V £19.95
Tournament & 8 -Ball Pool -1C-16K-13045Y (19.95
Snooker & Billiards -1C-166-B044X £19.95
Ricochet -1C-16K-BG47B /14.95
Ricochet -1D-32K-8G48C £14.95
Computer Chess -1 E-BK-YG63T £24.50
Fast Gammon -1C-8K-YL33L £16.95
Gornoku -1C-16K-B018U £14.95
Gomoku -1D-16K-BG55K £19.95
Remrsi -1C-16K-I3019V £14.95
Reversi -10-16K-8054J £19.95
Cribbage & Dominoes -1C-16K-8043W f 14 95
Poker Solitaire -1C-16K-B017T /1095
Poker Solitaire -1D-16K-BG53H /1495

Blackjack -1C-8K YG625 £995
Hangman -1C-8K-YG54J £9.95
Super Cubes & Tilt -1C-16K-8048C £14.95
Humpty Durnpty & Jack & Jill

-1C-16K-B038R f 19 95
Hickory Dickory Dock &

Baa Baa Black Sheep -1C-16K-13039N £19.95
British Heritage Jigsaw Puzzles

-2C-16K-8040T £19.95
European Scene Jigsaw Puzzles

-2C-16K-8041U £19.95
Video Easel lE 8K BC/72P /24.50
Micro Painter ..1D-48K-BG56L /29.95

Music Programs
Music Composer -16-8K-VG48C /35.95
Movie Themes -1C-8K-8034M £9.95

Computer Languages
Assembler -1C-16K-YL32K /19.95
Assembler Editor 1E 8K YG687 £39.95
Macro Assembler -1D-326-80730 £59.95
Basic A+ -1D-48K-13031J /49.95
Basic A+ & Operating System A+

-1D-486-B032K £99.50
Microsoft Basic -1D-32K-13074R £59.95
Pilot (Educator) -1 E & 2C-166-B075S /79.95
Pilot (Consumer) -16-8K-YG69A /54.00
QS Forth -1D-24K-YL29G £49.95
Tiny -C -1D-48K-BG62S £64.95
InterLisp/65 -1D-48K-8061R £87.00

Utilities
Programming Aids Package 1

-1C-16K-BG600 £ 9.95
6502 Disassembler 1C 8K YL3OH £9.95
6502 Disassembler 1D 8K YL31J £12.95
Atari World -1D-40K-B0276 £43.95
3D Supergraphics -1C-40K-13029G £29.95
30 Supergraphics -1D-406-B028F £29.95
File -It 2 -1D-48K -BG 10L £34.55
Filemanager 800 -1D-40K-BG59P £72.BO
K -DOS -1D-32K-B076H £49.95
Disk Manager -10-326-BG585 £21.80
Disk Detective -1D-16K-BG57M £24.95
Operating System A+ -1D-32K-13030H (49.95
Telelink 16 8K YG59P £21 50
The Next Step -1D-326-BG64U f 27 54

Books
Master Memory Map -XH57M £4.00
De Re Atari -WG56L £16.95
Operating System User's Manual

& Hardware Manual -WA46A £16.95
Atari Basic -Learning By Using -WG55K £5.24
Games For The Atari -WA478 £4.45
Atari Basic -WG05F £6.80
Atari Sound & Graphics -WA39N £8.25
Your Atari Computer -WA407 £13.45
6502 Assembly Language Subroutines

-WAO5F £12,45
Advanced 6502 Interfacing -WA41U £1 1'.45
Beyond Games (6502) -WA45Y £13.00
Computers For People -WA00A £8.25
Analog: The Magazine For Atari

(6 issues) Annual Subscription -GG24B /9.00

Send sae now for our new software leaflet with
details of all the above programs.
Order As XH52G - Issue 3.
Key: C = Cassette. D = Disk. E = Cartridge.
2C = 2 Cassettes etc. BK, 16K shows minimum
memory requirement.

Note: Order codes shown in brackets.
Prices correct at time of going to press.
(Errors excluded).

(Subject to approval

which can take up to 48
hours) (APR = 0%)

VIC20 COLOUR COMPUTER
Hardware
VIC20 Console
C2N Cassette Unit
VIC Printer
VIC Disk Drove
3K RAM Cartridge
131( RAM Cartridge
16k RAM Cartridge

(AF47B) C169.99
(AF48C1 /44 95
(AF4901 (230 00
(AF50E) £396.00
(AF51F) £29.95
(AF52G) 1144.95

IAF53HI £74.95

Joysticks and Peddles
Single Joystick (AC53HI
Pair of Joysticks IAC37SI
Le Stick (AC45Y1
Pair of Paddles IAC3OH)

Programming Aid Cartridges
Super Expander. 3K RAM and Hires

graphics lAC54,1)
Programming Aid Additional commands,

function Key programming etc IAC55KI
Machine Code Monitor (AC56L)

Software (all 3K unless stated)
Introduction to BASIC Cassettes
Part 1 (AC57M)
Part 2 IAC58NI

Game Programs
Avenger Cartridge (AC59P)
Star Battle Cartridge (AC600)
Super Slot Cartridge (AC61R1
Jelly Monsters Cartridge (AC62S)
Alien Cartridge (AC637)
Super Lander Cartridge (AC64U)
Road Race Cartridge (AC65/0
Rat Race Cartridge (AC66W)
Blur Cassette (AC67X1
Mole Attack Cartridge (AC85G1
Adventureland Cartridge 1AC8671
Pirate Cove Cartridge (AC84F1
Mission Impossible Cartridge (AC87U)
Voodoo Castle Cartridge 1AC88V)
The Count Cartridge (AC89W)
Sargon 2 Chess Cartridge (AC77J)
God Cartridge (AC90X)
Omega Race Cartridge (AC917)
Another VIC in The Wall Cassette

(AC78K)
VIC Panic Cassette IAC79LI
Cosmiads Cassette (AC8013)
Backgammon Cassette (+X IAC81C)
VIC Men Cassette IAC82DI
VIC Asteroids Cassette IAC83EI

Business Programs
Simplicalc Disk (016K)

Simplicalc Cassette (+1610 (AC93B1 /19 95
VIC Stock Control Cassette 10861 (AC94C) £19.95
VIC File Disk 101661 (AC95D) £24 95
VIC Writer Disk (+8K/ 1AC96E) f 24 95
VIC Writer Cassette (+8K) (AC97F) £19.95

Education (CSE & GCE '0 Level Revision)
All cassette based and require at least 8K expansion
memory

English Language (AC98G) £9.99
f 7 50 Mathematics 1 (AC99H) £9.99

£13.95 Mathematics 2 18C00A) £9.99
£24.95 Biology (9c01B/ /9.99
£13.95 Chemistry (8CO2C) £9.99

Physics (13CO3D) L9.99
Computer Studies 18C046) £9.99
Geography )BCOSFI £9.99

£34 95 History (13C06G) f 9 99
Arithmetic for 9 to 11 year olds 18C07/11 £9 99

/34.95 Reading for 9 to 11 year olds (BCOBJ) /9.99
f 34 95 General Knowledge for 9 to 11 year olds

IBCO9KI £9.99
Spelling for 9 to 11 year olds (13C1OL/ (9.99

£14.95 Home Programs
£14 95 All cassette based and require at least BK expansion

memory
Ou)zrnaster IBC , 1M) £9 99

f 19 95 Know Your Own IQ IBC12NI £9.99
£19.95 Junior IQ (BC13P1 £999
£19.95 Know Your Own Personality (BC140) £9 99
£19.95 The Robert Carrier Family Menu Planner
£1995 (13C15R) £999
£19 .95 VIC Money Manager (BC16S) £999
£19.95 VIC Road User & Highway Code (BC1771 £9.99
£19.95 Garden Planner (BC18U) £9.99

£4.99 Interior Designer (BC19V) £9.99
£24.95 BBC "Ask The Family- (BC2OW) £999
£24.95 BBC "Mastermind- (8C21/0 £999
£24.95 "Mastermind' additional General Knowledge
£24.95 Data I (BC22Y) /2.50
(24.95 Data 2 18C23A) f2 50
£2495 Data 3 IBC24B) £2.50
f24 95 Data 4 IBC25CI (2.50
£24.95 "Mastermind- additional Specialist Knowledge
£24.95 Wine & Food )BC26DI f2 50

Music IBC27EI /2.50
Sport & Games I8C28FI £2 50
Films & TV IBC29GI £2 50

/700
£700
£700
£7.00
£7.00
£700

(AC9241 £24 95

Books About VIC
Learn Programming on the VIC (WA31J1 £2.50
VIC Revealed (WA32K1 (10.00
VIC Programmers Reference

Guide
VIC Graphic;

IWA33L1 f 9 95
IWA48C) £1000

mown
Maplin Electronic Supplies Ltd., P.O. Box 3. Rayleigh,
Essex. Tel: Southend (0702) 552911/554155.
Demonstrations at our shops NOW. See the computers in action at
159-161 King St., Hammersmith W6. Tel: 01-748 0926
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292.
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DYSAN
DISKETTES
Full range of discs
available - Phone
for best prices.

DISK STORAGE
BOXES
from
£14.95

full range
of 51" and 8"
models available

In stock

Dust Covers for Micro's &
Printers & VDUs from £6.95
Floppy Saver Kits from £7.95
Indexing Systems from £2.00

(DEALER ENQUIRIES WELCOME)

Microware
Telephone 01 272 6398

01 272 6237

Microware (London) Ltd. 637a Holloway Road London N19 5SS.

MX 80T
MX 8FT
MX 100

PRINTER
SWITCHES (from £79)
RS232 - Cont
Para Multiple
Printer Switches.

Full range of CDC drives
from 250K to 1MB Sub
systems/Bare drives
Winchester available

NEC TEC and
EPSON printers Dot

matrix and Daisy
Wheels.

PHONE FOR UNPRINTABLE PRICES

$2D
DISK DRIVES
250K-1 MB

BBC, Nascom, Gemini,
Tandy, Video Genie and
many more. Call for dealer pric
Suppliers to the trade.

 Circle No. 107
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Z80 Card.
Full range of soft-
ware available.
Phone for latest
price.

ACT SIMIS1

Winchester up-
grade kits. Add on
boards including
Z80 card.
Full range of soft-
ware available.

The

- - -
-  -

Personal Computer (£2,395)
320K memory 700K floppy. All configurations available.

Microware
Microware (London) Ltd. 637a Holloway Road London N19 5SS.

Telephone 01 272 6398
01 272 6237

Full range available
from 320K to 15MB
6MB hard disc mod-
els for £2,795.

FREE. With every
machine MONITOR
10 DISCS m basic c

basic CPM WORD-
\ STAR MAIL MERGE

SUPER CALC

OSBORNE 1

SUPERBRAIN II £1,495
Call for cash and carry prices

PRACTICAL COMPUTING November 1982
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ZX81 MRcHINE coDE
ZX.ASZMIC rom transforms ZX81 into an

Assembly Language programming unit

O FULL -SCREEN EDITOR
Sixteen shift keys take you into a world with a word processor feel. A blink cursor
moves at your command to control insertion, rubout, line or string deletion, auto -
scroll & page flip up or down. Text block operations. Ultra -fast editing.

 MULTI -FILE SYSTEM
Declare as many files as you like, with any names you like, & they are automatically
handled by the Operating System. Merge them, delete them, print, save & load them,
& edit them by name. Superb flexibility with a simple but powerful system.

O TOTAL ASSEMBLER
Full Z80 mnemonics, unlimited length labels. ORG & EQU directives, proper assembly
listings with errors flagged on screen or printer. Relocatable object code & options to
facilitate cross -assembly. Interpretive immediate execution available.

 POWERFUL DEBUG
All the usual dump, modify, fill & copy commands; plus breakpoints, single stepping,
context control, the convenience of interpretive execution mode, full use of the names
in your program, Command Macros, autodump, and full operating system interface.

 HI-RES GRAPHICS
255 x 144 resolution under program control to give you truly convincing graphics.
With the power & flexibility of assembler you can really use this high definition.

O MUCH MUCH MORE
Repeat function on all keys. Double height titling on printer. Lots of extras. But more
important than all these features, attractive though they are, is the fact that ZX.ASZMIC
is an integrated development system in which everything fits together to give you a tool
which can satisfy the professional programmer by simplifying all stages of the program
development process. It is excellent for those who are taking the first steps into real
programming but the more expert you become the better you realise just what ASZMIC
can do for you. If you are at all interested in machine code it will be worth your while to
find out more.

Comprocsys limited
I enclose 5.39.95. Please rush me ZX.ASZMIC + manual
NAME

Address

Sole UK agents:- CAPITAL COMPUTERS LTD.
1 Branch Rd, Park St, St Albans ALl 4RJ .
Phone 0727 72917 . Cheques payable to ASZMIC a/c.

 Circle No. 110

P I J.
CONTROLLER
1 OFF PRICE
£239 + VAT

NSC Tiny BASIC is a trade mark of National Semiconductor

Manitron Division, Ficention Limited,
Bold Street, Sandbach, Cheshire. CW11 9AR England.
Telephone: Sandbach (09367) 4171

CONTROLS HARDWARE - WITH BASIC
The PMJH CONTROLLER provides
extensive control facilities for
combinational and sequential logic, timing
and arithmetic operation using NSC Tiny

THE PMJH CONTROLLER IS ITS OWN
DEVELOPMENT SYSTEM

Requiring only a 5V supply
and a VDU for operator

interaction, the PMJH
CONTROLLER doubles

as a development
system for program

Verification and as
the hardware
controller in

dedicated
applications.

 Turn -key Operation
 4K x 8 RAM  4K x 8 EPROM

 On board EPROM programming facility
 Serial I/O for connection to RS232 VDU

 Four Baud rates 110, 300, 1200, 4800
 Eurocard size 100 x 160 mm

 5 Volt operation

TAKE CONTROL OF YOUR FUTURE ... NOW  Circle No. 109
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A FREE 12"PION1TOR
WITH EVERY

Personal Business Computer!
Available NOW from DATALINK the amazing Osborne 1 is the totally portable 64K

personal business computer. An incredible breakthrough for mobile executives, sales
personnel, engineers etc., Osborne 1 weighs only 241b and fits under the standard airline seat!

And just look at DATALINK's special introductory offer
WORTH NEARLY £200! -

-A FREE 12" QUALITY GREEN MONITOR
which Interfaces with the Osborne for home use PLUS A BOX OF HIGH
QUALITY BASF DISCS complete with SUPERIOR LIBRARY CASE! FREE!

Dcttalinles price- £1250 +VAT!
The Osborne package also includes as standard: WORDSTAR,-

SUPERCALC,"' MAIL MERGE,® MBASIC,' CBASIC ® and CPM
Take advantage of this superb offer while it lasts.

Cash with order - Personal buyers welcome. Post FREE in UK!

MICROCOMPUTER SYSTEMS (UK) LIMITED
10 Waring House, Redcliffe Hill, Bristol BSI 6TB Tel: Bristol (0272) 213427 Telex: DATAL G 44807

24 hr answering service Circle No. 111
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WP2020 is an advanced word processing system
which runs on selected 8080/Z80 and
16 bit 8088/8086 based
microcomputer systems.
All standard word processing
functions are incorporated
plus custom keytops which
makes the system easy to
use for the beginner or
experienced typist.
Some of the other
main features
include,
multi -printer
support plus
background
printing,
spelling checker,
merge
documents and
communications
for electronic
mail.

DOCUMENT FILING
SYSTEM

HARD DISK OR FLOPPY
DISK STORAGE

WP 2020
SYSTEM

MAIN MENU
DRIVER

DOCUMENT
CONTROLLER

STANDARD WORD
PROCESSING FUNCTIONS

MULTIPRINTER SUPPORT

CUSTOM FUNCTION
KEYTOPS

SPELLING CHECKER

MAIN
DICTIONARY

NINE SUBJECT
DICTIONARIES

MERGE DOCUMENTS

LQP

HIGH SPEED PRINTER

REMOTE
COMMUNICATIONS 1 SYSTEMS

COMMUNICATIONS2
...1=1 2020

fMNIM STATIONS

INTERFACE WITH EXTERNAL
ACCOUNTS SYSTEM

DATA ARCHIVE ISBS-F
DA A BAND RESTORE

See us on
Stand 6179 at

COMPEC
Nov. 16-19

eme,mmeem
SYSTEMS GROUP

For further details or a demonstration of the 2020 series then call us direct or contact your
nearest dealer. Attractive dealer and superdealer arrangements available on request.

GRAFFCOM SYSTEMS, 102 PORTLAND ROAD, LONDON W11 4LX 01-727 5561

 Circle No. 113

A NEW BOOK FOR ALL MICROCOMPUTER USERS

nscn
AT WORK AAA NAY

An introduction to computer programming in PASCAL

RICHARD S. FORSYTH
Lecturer in Computing,
Polytechnic of North
London

4440

/e4a,0,6

 Essential for anyone wanting to learn PASCAL
 Accessible to amateur, student and professional
 Highly readable style suitable for self -instruction
 From author of successful title The BASIC Idea
 Stimulating fully detailed sample programs
 Interesting exercises throughout
320 pages Hardback c.£15.00 Paperback c.£6.95

or direct from: Chapman & Hall Ltd, 401
11 New Fetter Lane, London EC4P 4EE Mr/

16
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SWTP computer systems distributors all have specialised fields.

Chances are there's one specialising in your very line of business.

Combine his experience with your business needs and arrive quickly at
your optimum system.

What a relief from those who baffle you with computer jargon but can't
speak your language.

Meet some of our specialists



Task offers a range of application
packages for Leasing companies, Life
Insurance Intermediaries and companies,
Insurance brokers, Solicitors and
Professional Accountants. In 1981 a Task
system was selected after extensive bench
testing against two mini computers for
the prestigious contract to instal the first
ever computer system on the Floor at
Lloyds of London. Task now employ 21
people including a team of in-house
trained programmers.

Peter Tarrant

TASK Business Systems,
16 West Street, Dorking,
Surrey R114 1BL.
Tel: 0306-880818

     *yr - ..***:**
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Computer House (Turnkey),
the Newcastle basedZoftware House
specialising in the IMix language 'C',
announce the release of their Payroll
Package `CPay', a general purpose
multi-user payroll which already
incorporates the 1983 Statutory Sick
Pay Regulations. `CPay' will form the
heart of a comprehensive payroll and
personnel management system and is
available now to run on SWTPc
series machines and most other Unix
systems.

John McEvoy

Computer House (Turnkey)
172 New Bridge Street
Newcastle-upon-Tyne
Tel: (0632) 617001/321335

Abies Informatics is one of the
leading suppliers of systems for General
Practitioners. The Abies system covers
repeat prescriptions, Age/Sex Register
and Patient Questionnaires. It is a vital
tool for preventive medical care in that it
aids the identification and recall of 'at risk'
groups and keeps tabs on patients with
chronic illnesses and disabilities. Service
includes a comprehensive programme of
training and advice and a telephone 'hot
line' to help out with queries.

Tim Benson

Abies Informatics,
10 Barley Mow Passage,
London W4 4PH.
Tel: 01-994 6477

Designed and developed
specifically to serve the needs of the
building and construction industries, the
program package, called the Franklin
Builders System after its producer, builder
Brian Franklin, has already proved itself
in use for more than five years. Programs
cover integrated payroll, purchase ledger
and job costing. Information once input is
automatically posted to the relevant
ledgers. Purchase invoices, for example,
update purchase and cost -ledgers,
preventing errors and saving time.

Brian Franklin

AMICRO, 158 Hanworth Road,
Hounslow TW3 3TR.
Tel: 01-570 0864

Roger Sherrin MBE

Systems Selection, 46 Girwood Road,
London SW18.
Tel: 01-789 6939

Plant
Hire

Plant Hire companies are
provided with the means to quicker, ea
more accurate documentation with
management information on specific
usage and profit contribution. Functio
covered are invoicing, sales ledger, bo
ledger, tool identification and location
maintenance scheduling, use and
servicing (including costs) and history.

A. Alexander

Harris Baldry Consultants Ltd.,
101A Clapham High Street,
London SW4 7TB.
Tel: 01-622 2445

Estate

Agents

Microprocessor Developments
are suppliers of a powerful but easy to
use system for single and multi -branch
Estate Agents.. The system includes
facilities for the matching and valuation
of residential, commercial, industrial
and investment properties in addition t
all general accounting functions. The
software is written in SAGE, an
advanced programme development tool
also designed by Microprocessor
Developments to enable the very rapid
generation of sophisticated Data
Management systems and software
packages. The resulting system, though
flexible and reliable is easily tailored to
suit individug business requirements.

Keith Ashman

Microprocessor Developments Ltd,
86 West End Lane,
London NW6 2LX
Tel: 01-328 3391



stems specialists.
Dairies

ION 4 II 610.0
erao ersotet

4.:e  1 7.
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The computer system for dairies,
unched in 1978 by C.M. Computer
stems Ltd., has now established itself as
e of the best selling dairy systems in
e U.K. The system not only carries out
1 office accounting procedures, but also
eates a detailed roundsman book and a
ique receipt printout facility.The system
its dairies with as few as 4,000 customers
as many as 650,000.

hris Wright

.M. Computer Systems Ltd.,
A New Road, Chippenham,
ilts SN15 lES.
1: (0249) 51341/50262

Text

Retrieval

STRIX is a package which
nables anyone to create, update and
mend files of all kinds of text and to
etrieve any item instantly using simple
ords or word prefixes. It is designed for

he SWTPc S/09 computer which provides
owerful computing facilities at low cost,
hus bringing a sophisticated information
etrieval system within the reach of
housands of small businesses, libraries
nd research laboratories.

enny Knowles -Leak

elta Design & Graphics Ltd
tud Farm House
ssington Lane
utton-on-Trent
ewark
ottinghamshire

Fel: (0636) 821722

kW,
r f      .45 Ote=,ste
City -based and linked with a

large firm of Auditors, Beyts Logic is
supplying Multi -User SWTPc systems
with packages for ledgers, stock control,
order monitor and invoicing and special-
ising in the Wholesale Cash and Carry
markets. In designing this system°,
recognition was given to the specific
requirements of wholesalers with regard
to stock control for both sales and buying
departments, for the transport manager,
credit control manager and for
generating managerial returns.

Mike Anderson

Beyts Logic Ltd., 9th Floor,
Lee House, London Wall,
London EC2Y 5AX.
Tel: 01-588 4100

A system designed and
installed by GB Computers has greatly
reduced clerical time and effort
involved in running a busy Library. On
line information available instantly
includes the recording of loans,
borrowers' entitlements, reader status,
expiry dates, fines owing, reservation
requirements and overdue books. In
addition the system caters for changing
the return date of books, setting and
clearing borrower and book conditions
and listing and browsing through books
on loan. Overdue letters and recall
notices are produced, statistical reports
printed and archived statistics
maintained. Current developments
include linking to the BOS terminal
enabling utilization of the bibliographic
data available.
Gary Enston
GB Computers, 19 Cross Street,
Leamington Spa,,Warwickshire
Tel: (0926) 311820

The

Computer

1110.1
oe   fat,-l 100000.sawerortiorwareesAfar  r gsweritej NM

.
, .

Configurations from £4,000 to £40,000.
Up to 12 Terminals. 760K to 160MByte
Disk Storage. 20MByte Tape Streamer.
64K to 784K Memory.

Languages:- Cobol 'C', BASIC, Fortran, Pascal,
Pilot, Forth, SAGE plus various Database
Managers with Report Generators.

Operating Systems:- UniFLEX*; FLEX, CP/M.

Performance:- Benchmark described in 'The
Bell System Technical Journal', July -August
1978, pages 1950-1951. Run on DEC PDP 11/70
in 21 seconds. Run on a SWTPc S/09 in 18.9
seconds.

Software Support: Courses available in UNIX,
`C', SAGE, Financial Modelling and by request
in all other languages.

Hardware Support: Nationwide on site.
Maintenance by SWTPc Computer Workshop.

Southwest Technical Products
(Computers) Co. Ltd.,
12 Tresham Road,
Orton Southgate, Peterborough,
Cambridgeshire PE2 OSG.
Tel: (0733) 234433 Telex: 32600

I
I

OUR LINE OF BUSINESS IS

 I would like one of your specialist
 distributors to contact me.

Name
1 Position
I Company
I Address

I
I
I
I

Tel: Telex:

 Circle No. 114
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4.4 Nt$0°4

)ndwe,lsostock
a unique selection of

l

'budget micro' department

Cambridge Computer Store

Ow cost systems in our

1 Emmanuel Street

SNC*S* (closed 12 30 "5 except
Telephone (0223) 65334/5

Cambridge CB1 1NE

 Circle No. 115

BARCLAYCARD TRS-80 OWNERS! Buy

£11.50
£10.50
£10.50
£10.50

LEVEL II
CASSETTE

GAMES

MODELS
Fortress"
Galactic Empire
Galactic Revolution
Galactic Trader

I & III
Vocabulary Builder 2 £12.50
9 Games for Preschoolers £12.50
Scientific Calculator £14.50
Semi Conductor Theory ... £9.50

Super Simon £7.50
Super T -Legs

£7.50E7.5°T-yStep'
MOD I

£TCopy III" £109..5500

Adventures: - Galaxy Invasion' £11.50 Teachers Assistant I £9.50 Timser* £10.50
Special Sampler* £6.50 Game of Life* Teachers Assistant II £9.50 Tiny Compiler £12.50
Adventureland"
Pirates Adventure"

£12.50
£12.50

Gammon Challenger*
Golfers Challenge"

. Eigtg Teachers Assistant III £9.50
£10.50 BUSINESS & UTILITIES

TRS80 Opera"
17Typing Tutor £12..005°

Mission Impossible" 02.50. Hellfire Warrior £21.00 Amateur Astronomer £10.50 Ultra Mon" £17.00
Vodoo Castle*
The Count*

£12.50
£12.50

Interlude*
Invasion Orion

£14.00 APL -80"
£18.50 Basic 1P"

yX.-y BRefa*r

..505°

Strange Odyssey* £12.50 Invaders from Space*

EEE111201...505050

. £10.50 Basic Too lkit* 76 Basic Programs £23.00
Mystery Fun House" .... £12.50 Kreigspiel II £10.50 Debug" £13.50 Manual for Above £8.50
Pyramid of Doom" £12.50 Labyrinth" £10.50 Direct Function Graph £7.50 Library 100 £40.00
Ghost Town*
Savage Island" I

£12.50
£15.00

Life Two
Lost Dutchman's Gold

£7.50 Editor Assembler Plus" ... £22.50
£9.50 Electric Pencil 2.0" £60.00 DISK

Savage Island" II £15.00 Lunar Lander" £11.50 Electronics Assistant £7.50 Amateur Radio System . £20.00
Golden Voyage* £15.00 Mean Checkers" £11.50 EMU 02" £17.015 APL 80* £32.50
Escape from Traam" £15.00 Meteor Mission" £11.50 File Handling £7.50 Auto Disk Directory £12.50
Crowley Manor" £12.50 Morloc's Tower £14.50 Finance Pack £7.50 Basic Compiler £130.00
Kid Venture I £12.50 Olympic Decathlon* £15.50 GSF" MOD I £19.50 Bea mcalc £130.00

Alien Armada" £11.50 Pinball* £10.50 GSF" MOD III £23.00 Cash Register + Inventory £42.50
Alien Defense* £11.50 Pork Barrel £6.50 General Accounting £8.50 Com proc £14.50
Air Raid* £7.50 Planetoids" £15.00 Ham Radio £7.50 Data Base System £40.00
Air Traffic Control" £9.50 Rescue at Rigel 08.50 Hermes Monitor" £18.50 DCV-1 MOD I only £10.50
Android NIM £7.50 Robot Attack* £11.50 Histograph/Scatergram . £11.50 Dictionary £65.00
Armored Patrol* £15.00 Sargon II" £20.50 Home Finance £7.50 Discat £37.50
Asylum £9.50 Scarfman £11.50 nfinite Basic* MOD I £37.50 Disk Sort Merge" MOD I .. £57.50
Atlantian Odyssey* £11.50 Seadragon £15.00 nfinite Basic" MOD III £42.50 Disk Sort Merge" MOD III . £67.50
Attack Force* £11.50 Sky Warrior" £11.50 nfinite Business" £20.50 Dynamic Data Base £22.50
Backgammon £7.50 Slag £10.50 nstant Calculator £8.50 Editor Assembler Plus" ... £37.50
Barricade" £7.50 Snake Eggs £7.50 nventory Control £11.00 Electric Pencil 2.0* £70.00
Battle Bastogne £10.50 Space Intruders* £15.00 nventory 'S' £17.00 File Manager 80 £30.00
Battle St. Vlth £10.50 Spider Mountain £9.50 RV" £16.50 Floppy Disk Diagnostic* .. £18.00
Bee Wary £7.50 Starfighter* £18.50 Keyboard 80" £7.50 Forth MMS V2.0* £100.00
Bridge Partner £13.50 Starfleet Orion 08.50 KVP" £10.50 Forth Datahandler 2.0 .... £47.50
Bridge 2.0 £13.50 Starflite £10.50 Level III Basic" £34.00 Forth Utilities 2.0" £31.50
Caterpillar" £11.50 Super Nova" £11.50 Magic Paper Calculator . £9.50 Inventory Control £50.00
Chess Partner" £9.50 Sword of Zedek £11.50 Memdump" £6.00 Inventory 'S' £40.00
Conflict £10.50 Temple of Apshai £18.50 Mortgage Calculator £5.00 KFS-80` £75.00
Cosmic Fighter" £11.50 Time Traveller £10.50 Office Accounting £15.00 KVP £18.50
Cribbage Player £9.50 Time Trek* £10.50 Tiny Pascal* £17.00 Mailist MOD III £55.00
Datestones of Ryn £14.50 Turret & Track £7.50 Periodical X -REF £9.50 Mychess* MOD I only .... £25.00
D -Day £10.50 Up Periscope E10.50 Personal Finance £8.50 Newdos 80 Vers 2.0": ...£110.00
Death Dreadnaught* £10.50 X -Wing Fighter II £7.50 Pilot" f23.50 Newdos + £45.00
Deathmaze £10.50 EDUCATIONAL Pre -Flight £7.50 Newdos + 40 Track" £47.50
Defense Command* £11.50 Analogies Remodel & Proload* £26.00 office Accountin

g
£25.00

Domes of Kilgari £11.50 Astro Word Search 02.50 Renumber* £6.50 Pascal -80* £75.00
Dragonguest £10.50 Astro Quotes £12.50 RPN Calculator £7.50 Roots £17.00
Duel & Droids £9.50 Graph Builder £12.50 RSM 2 Monitor" £16.00 RSM 2D Monitor" £20.00
The Eliminator" 05.00 Minicrossword £12.50 Screen Hold" £6.00 Sargon II £26.00
The Empire £10.50 Number Series £12.50 Statistics £6.50 Simplify It £12.00
Fastgammon" £14.00 Spelling Builder £15.00 S.T.A.D. £15.00 Space Intruders" MOD I .. £25.00
Flippy £10.50 Story Builder £12.50 ST -80" £34.00 ST80D £45.00
Flight Simulator" £20.00 Vocabulary Builder 1 £12.50 Super Pims Data Base . £10.50 ST8OD III* £110.00

Superscript" £21.00
Superkeys" £35.00
Taranto & Associates Conversion
of Osbourne & Associates Business
Programmes
Accounts Payable £90.00
Accounts Receivable £90.00
Invoicing for above £70.00
General Ledger

includes Cash Journal £90.00
Manuals for above (3) £32.00
Complete Co-ordinated System
with Manuals £300.00

MODEL II
CPM 2.2. X £155.00
CBasic (CPM) £7000
Cross Reference£37.50
Disk Sort Merge £110.00
Development System .. £80.00
Fastback £55.000
G.S.F.
K.F S £127.50
RM Cobol
RSM II Monitor
Utility Package £110.00

WORD PROCESSORS
Electric Pencil II (CP/M) . £185.00
Electric Pencil II TRSDOS. £200.00
Magic Wand ICP/M) £200.00
Wordstar (CP/M) £250.00

BUSINESS SYSTEMS
Accounting from £150.00
Mailist from £100.00

ALL PRICES INCLUDE VAT AT
15%, PACKAGING & RETURN
POSTAGE TO U.K. ADDRESSES.
PRICES TO OVERSEAS
ADDRESSES INCLUDE RETURN
AIRMAIL. SEND £1.00 FOR NEW
DESCRIPTIVE CATALOGUE
REFUNDABLE ON PURCHASE.
"Denotes Machine Language
TRS-80 Trademark of Tandy Corp.
CP/M Trademark of Digital Res.
C -Basic Trademark of Compiler
Systems.

ALL PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

MICROCOMPUTER
APPLICATIONS
41 QUEEN'S ROAD,

BLANDFORD FORUM,
DORSET DT11 7LA,

ENGLAND.
TEL: (0258) 55100

from £350.00
£35.00
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OUTGROWN
YOUR APPLE ?
HAL Computers Extend The Apple's Capabilities

If your business or scientific application
has outgrown your Apple's capability or if
you have put off buying an Apple because
you thought it couldn't meet your needs -
think again.

HAL hard disc systems offer up to
20Mbytes of Winchester storage from as
little as £1,750.

Capricorn

A complete subsystem in an attractive space
saving cabinet, which holds either one or two drives
a combination of standard disk drive and/or'
Winchester to give a capacity from 5Mbytes up to
20Mbytes formatted.

Capricorn works in conjunction with
Apple's standard floppy disc drive
for archiving purposes and offers
really high capacity computing at
an entry level price for cost
conscious users.

HAL Computers Limited
Invincible Road,Farnborough
Hants.GU147Q U
Telephone (0252)517171

PRACTICAL COMPUTING November 1982

=Milk
As capacity increases with the professional user,

so does the importance of a full back up facility.
AQUARIUS is HAL's new answer to this problem. It
combines a choice of Winchester capacities with a
quarterback streaming tape drive which allows a full
back-up file copy to cartridge tape in about six
minutes with absolutely no user intervention.

The aluminium cabinet is styled to look good
alongside Apple in the most professional user
applications.

Prices start at £2995, for a ready to run system -
the complete business solution to backup problems.

All HAL sub -systems come with a full twelve
months parts and labour warranty.

All units are designed and manufactured by HAL
in Britain and are complete with all instructions,
technical literature and systems discs. The file
handling software is written tly our own in-house
software team - if you need help it is always on
hand via your local dealer or direct from the design
team that conceived the system.

We use only the disc drives which we distribute
exclusively into the U.K. computer industry in
massive quantities over 20,000 units per annum sold.
Our service department houses a formidable
armoury of drive testing computers for pre-test,
maintenance and burn in.

For more information and a demoRstra tion contact either your
nearest dealer or call us direct on our hot line 0252 517171.

Circle No. 116
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51/4"WINCHESTERS FOR APPLE II
3, 5, 6, 12, 21 MB DRIVES NOW AVAILABLE

COLD BOOTING FACILITY
1 YEARS FULL WARRANTY

PROPRIETRY SOFTWARE CURRENTLY AVAILABLE
FROM MAJOR SOFTWARE HOUSES

PACKAGE

TABS
ACCESS DATA BASE
OMNIS
ESTATE AGENTS
MICRO PLANNER
MEDICAL
PROGRAM PLAN
ROSTAR
MICROFINESSE
ACCOUNTING
ACCOUNTING
ADAM ACCOUNTING
SOLICITORS ACCOUNTING
PROPERTY MANAGEMENT
PROPERTY MANAGEMENT
VIDEO MANAGEMENT
PASTEXT
MATHEMAGIC
GRAPHMAGIC
ORBIT ACCOUNTING
SYSTEMATICS ACCOUNTING
JARMAN ACCOUNTING
ZARDAX
D B MASTER
D B II

TRAVEL PIAN
DENTAL SOFTWARE
VIDCO LIBRARY
NEWSROUND
ACCOUNTING

UNDER DEVELOPMENT
PACKAGE

PADMEDE ACCOUNTING
FORMAT 80
PFS
PFS REPORT
PFS GRAPH
VISICALC
ViSIDEX
vISIFILE

SUPPLIER

TABS
SPIDER SOFTWARE
BLYTHE
BLYTHE
DATAL INK
RAM COMPUTERS
FARMPLAN
PEGASUS
P E CONSULTING
VEGA
M B C
C C C
E H COMPUTERS
ESTATE COMPUTERS
FLETCHER DENNYS
IMPACT MICRO SYSTEMS
PROGRAMVARHUSET
FERRARI SOFTWARE
FERRARI SOFTWARE
VLASAK
SYSTEMATICS
JARMAN SYSTEMS
COMPUTER SOLU'rIONS
STONEWARE
ASHTON TATE
PRINTRONIC
ATTAR
EVAN JACKSON
CRESSAGE
CATEC

SUPPLIER

PADMEDE
ELITE SOFTWARE
SOFTWARE PUBLISHING CORP
SOFTWARE PUBLISHING CORP
SOFTWARE PUBLISHING CORP
VISICORP
VISICORP
VISICORP

Symbiotic Computer Systems Ltd.
32 Elmwood Road, Croydon, CR9 2TX
Telephone: 01 683 1137/819 Telex: 893815

APPLE is a Trade Mark of APPLE COMPUTER INC.

 Circle No. 118

Now there is a Home Business Computer f

* No special Cassette Recorder required
* Hot Line:If you have a problem ring for help"
* 14K of User Basic included
* Connection for up to 2 Cassettes

* Includes £50 Rebate from V. Ring for details

Home & Business Computers Ltd.
bye

PRIORY BUILDINGS, 77 UNION STREET,

oe

9 4'a0
c, \IN

Ps43\\e4

s-

2-
OLDHAM. OL1 1HL. TEL:061 633 1608 044 aPc'e

m

f149*
inc VAT

FOR THE HOME
TI99 /4A I6K
Basic. Joysticks.
Cassette Cable.
1 Games Model.

L 190
Inc

2
Save 6ap

on R.-

FOR THE SCHOOL
TI 99/4A 16K

Basic. Early Reading.
Speech Synthesizer.
Addition/Subtraction.

E,39÷vAT
s`ave.E63

on PRP

FOR BUSINESS
Sales. T I Writer.
Purchase. Record Keeping.

Stock.

 Circle No. 341
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Dysan
The Highest Quality Diskettes

For Your System.

Dysan diskettes, acknowledged to be the industry leader in quality and data integrity available
for all these and other systems from HAL Computers, Dysan's key U.K. distributor.

DISC PACKS AND CARTRIDGES ALSO AVAILABLE elm I'm " mill m" - In
Please tell me more about the

4e range of Dysan Media for my system.

HAL'S ENGINEERING TEAM
TECHNICAL SUPPORT FROM ti QUANTITY

DISCOUNTS /
Name

FOUR HOUR ORDER EX STOCK ,,Address
TURNROUND AVAILABILITY i

Ring the Dysan hot line now on Farnborough 517171
or complete the coupon. Computer System

zZizA
/ z

HAL Computers Limited
Invincible Road,Farnborough
Hants.GL1147 QU
Telephone (0252)517171

PRACTICAL COMPUTING November 1982
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Science Fiction has already become a reality. With the DGC TALKER speech synthesizer
your computer can now do the talking for itself. By making use of the DGC TALKER
developed in The Netherlands an unlimited vocabulary can be composed. The necessary
memory space is approx. 10 bytes per second of speech.

Model 03
The DGC TALKER model 03 can

be controlled by any parallel inter-
face. The configuration is standard
Centronics compatible. The cable
configuration can be connected
directly to the following computer
systems: Commodore, Vic 20, Pet.
Price £ 110,- plus VAT.

Model 01/02
Can be connected directly to the

following computer systems:
TRS 80 model 1 and III, LNW 80 and
Video Genius.
Price £ 120,- plus VAT.

Model 04
The DGC TALKER model 04 is

supplied as an insert card, of which
the configuration is compatible with
Apple expansion slots.

This model can be connected to
Apple 2, ITT 20-20 and Pearcom.

Price £ 104,- plus VAT.

The models 01, 02 and 03 have a
built-in power supply for 220/240V.

Model 04 uses the power supply
of the computer system.

All TALKERS have a built-in LF
amplifier and the only item neces-

sary is a loudspeaker.
The DGC TALKER is supplied

with V.O.S. (Voice Operating
System).

This makes it possible to
expand programs written in BASIC

by speech. By using the V.O.S. the
application of speech in programs
becomes just as simple as the use
of the screen.

19MEEIBM1961TrM
gYgligRign

In the U.K.: British Communication Centre.
P.O. Box 149 Oxford OX4 3AB.
Phone 0865 - 72 64 69.
Telex 83147 "for DGC".

In the Netherlands: Dutch head office.
Struytsehoeck 1, 3224 HA Hellevoetsluis.
Phone 01833 - 11300.
Telex 26401 "for DGC".

COUPONSend in envelope to:
In the U.K. DGC computer systems
P.O. Box 149 Oxford, OX4 3AB
In the Netherlands: Ant woordnummer 302
3220 WB Hellevoetsluis
Application for more documentation.

Name

Company

Adress

Lity

I

I

J
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"The best value formoney onthe
small business systemsmarket"

Which Computer? Magazine

SUPERBRAIN
A smart, fully self-contained
desk -top unit- that's the
SUPERBRAIN microcomputer.
It will operate as a complete
business system, as a word
processor (allied to a high
quality printer) and as an
intelligent terminal.

 320K, 680K and 1.5 MB disc drives
 Wide range of standard packages
 Full graphics facility
 Nationwide dealer network
 Hard Discs available

too - integral or separate

SUPERBRAIN is ideal for both first time buyers needing a general purpose machine, and for
users wishing to upgrade from a personal microcomputer system. Its CP/M operating system will handle the most sophisticated
programs. Twin Z80 microprocessors and an RS232 communications port make it easy to extend the system in the future.

The Icarus dealer network
LONDON

CAMBRIDGE DATA SYSTEMS
LTD., 35-37 Queensland Road,
Holloway, LONDON N7 7DP.
Tel: 01 607 0101
COMPUTECH SYSTEMS LTD, 168
Finchley Road, LONDON NW3 61IP.
Tel: 01 794 0202
DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW, Middx.
Tel: 01 572 6381
J & F GROVER LTD, 10 Barley Mow
Passage, LONDON W4 4PH.
Tel: 01 994 6477
SISCO LTD, 2 Moorfields, LONDON
EC2Y 9AA. Tel: 01 920 0315
TERMACRE LTD, 126 Woodwarde
Road, LONDON SE22 STU.
Tel: 01 693 3037

HOME COUNTIES

COMPUTING CONSULTANCY,
Lyngen, Oldhill Wood, Studham,
DUNSTABLE, Beds. Tel: 0582 872463
CONQUEST COMPUTER SALES,
92 London Road, BENFLEET, Essex.
Tel: 03745 59861
CULLOVILLE LTD, Thomfield,
Woodhill Road, SANDON,
Chelmsford, Essex. Tel: 024 541 3919
ELSTREE COMPUTING LTD, 12
Elstree Way, BOREHAMWOOD,
Herts. Tel: 01 207 2000
FOREST ROW COMPUTERS, 53
Freshfield Bank, FOREST ROW, East
Sussex. Tel: 034 282 4397

MASS MICROS, Wellson House,
Brownfields, WELWYN GARDEN
CITY, Herts. Tel: 07073 31436.
RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA, Essex.
Tel: 0702 339262

ROGIS SYSTEMS LTD, Keepers
Lodge, Frittenden, NR CRANBROOK,
Kent. Tel: 058 080 310
SAPPHIRE SYSTEMS, 19-27 Kents
Hill Road, BENFLEET, Essex.
Tel: 03745 59756

THAMES VALLEY COMPUTERS,
10 Maple Close, MAIDENHEAD,
Berks. Tel: 0628 23532
SOUTH & SOUTH WEST

COMMONSENSE COMPUTING,
PO Box 7, BIDEFORD, Devon.
Tel: 02372 4795
DAYTA, Kingsbury Square, Wilton,
SALISBURY, Wilts. Tel: 0722 74 3898
EMTEK COMPUTERS LTD, 40
South Fumeham Road, BRIXHAM,
Devon. Tel: 080 45 3566
NICOMTECH LTD, The Old Mill,
Anthony Passage, SALTASH,
Cornwall. Tel: 07555 2719
OMEGA ELECTRIC LTD, Flaxley
Mill, Flaxley Road, MITCHELDEAN,
Glos. Tel: 045 276 532

EAST

CAMBRIDGE MICRO
COMPUTERS, Cambridge Science
Park, Milton Road, CAMBRIDGE.
Tel: 0223 314666
STUKELY COMPUTER SERVICES,
Barnhill, STAMFORD, Lincs.
Tel: 0780 4947

MIDLANDS & WALES

BASIC BUSINESS SYSTEMS LTD,
61 Loughborough Road, WEST
BRIDGEFORD, Nottingham.
Tel: 0602 819713

BORDER COMPUTING &
PROGRAMMING LTD, Dog Kennel
Lane, BUCKNELL, Shropshire.
Tel: 054 74 368

DRAGON SYSTEMS LTD, 37 Walter
Road, SWANSEA, W Glam.
Tel: 0792 474498
DUPLEX COMMUNICATIONS,
2 Leire Lane, Dunton Bassett,
LUTTERWORTH, Leicestershire.
Tel: 0455 209131

FAST COMPUTING LTD, 52 High
Street, HENLEY-IN-ARDEN, West
Midlands. Tel: 05642 2714

JAEMMA LTD, Unit 24, Lee Bank
House, Holloway Head,
BIRMINGHAM. Tel: 021 643 1609
LAWMAR BUSINESS SYSTEMS,
1 Paterson Drive, Woodhouse Eaves,
LOUGHBOROUGH,
Leics.Tel: 0509 890900

MICROAGE LTD, 53 Acton Road,
LONG EATON, Nottinghamshire.
Tel: 06076 64264
MICROCARE COMPUTING LTD,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040
VIGO SOFTWARE SERVICES,
Malt Shovel Cottage, Vigo, Burcot,
WORCS. Tel: 021 445 1445

NORTH

AP LTD, Maple House, Mortlake
Crescent, CHESTER CH3 SUR.
Tel: 0244 46024
JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD, West Yorkshire.
Tel: 0274 637867
MICROSERVE (HUMBERSIDE)
LTD, 39 Oswald Road, Scunthorpe,
SOUTH HUMBERSIDE DN15 7PM.
Tel: 0724 849696
NASTAR COMPUTER SERVICES
LTD, Ashton Lodge, Abercrombie
Street, CHESTERFIELD S41.
Tel: 0246 207048

For further details, or if youwant
to be ome a dealeryourself, contact:

Computer Systems Ltd.

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
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SDM COMPUTER SERVICES,
Broadway, BEBINGTON, Merseyside
L63 5ND. Tel: 051 608 9365
SORTFIELD LTD, E Floor, Milburn
House, Dean Street, NEWCASTLE-
UPON-TYNE. Tel: 0632 329593
SPOT COMPUTER SYSTEMS LTD,
New Street, Kelham Street Indus.
Estate, DONCASTER. Tel: 0302 25159

SCOTLAND &
NORTHERN IRELAND

EFFICIENT BUSINESS SYSTEMS,
9 Clarence Street, BELFAST, Northern
Ireland. Tel: 0232 647 538
ESCO COMPUTING LTD,
40a Gower Street, GLASGOW.
Tel: 041 427 5497
TURNKEY COMPUTER
TECHNOLOGY LTD, 23 Calderglen
Road, St. Leonards, EAST KILBRIDE.
Tel: 03552 39466

OVERSEAS

GICC, PO Box 519, Manama, Bahrain.
KUWAIT COMPUTER CENTRE,
P.O. Box 1196, Salmis, KUWAIT.
MICRO MANAGEMENT INFO
SYSTEMS, 13/2 King Street,
GIBRALTAR.
M G ENTERPRISES, 32 Rue Victor
Hugo, 92800 PUTEAUX, France.
Tel -0103315060655



orocuct news

C

Software Our Special
Normal Discount

RRP Price Pros
DBase II relational database (Each)
management package 1435.00 £415.00 C39500

Flexible disks Our Special
Normel Discount

ARP Price Price
(Each 1

8" SS/11) 22,50 21.50 18.50
55/00 31 50 29/0 25.50
DS/DD 39,05 37.20 30.70

51" SS: DD 40 tracks 19.40 18/0 17.20
S/DD 80 tracks 25,90 24.70 2240
DS D040 tracks 30.70 25.00 22.50
D/DD 80 tracks 37.50 32.05 27/0

These discs are certified up to 12 million passes. The di aunt price includes free library case with the disks.

Our SpecialCassettes Normal Discount
RRP Price Price

(Each)
C12 aso 0.45 0.40
C15 0.55 0.50 7,15

These cassettes are inclusive of Library Case. For purchases of 10 or more cassettes please reduce the prhe by (0% and round it to the nearest penny e.g,C15 would cost 40p for 10 or more. Axon

OurRibbons Normal
Secial
Discount

RRP Price Price
(Each!

Epson MX80 6.50 5.50 4.50
Microline 80 2.90 2.75 2.05
`Commodore 3022 2.50 2.25 1.85
Commodore 4024 tally 1000 4,50 3/7 2.95

`Olympia ES100 2,05 1.85 1.67
Epson MX100 9.20 050 7.85
Armadas 9500 9.75 9.35 8.45
Brach°
Dome NVS Mark II 3.08 2.75 2.24
Dome KS Mark III 3.95 178 3.40
Dome NI/ Mark IV 7.50 5.75 /25

Fabric Mark II 3.08 2.75 2.24
Diabolo Hytype II M/S 4,26 3.85 3.40

II cloth 4.30 195 3.45
NEC Multistrike 6.70 6.03 4.50

Fabric 7.00 6.30 4.67

The above are original branded ribbons except those marked 

Dome and Diabolo branded wheels. 6.50 5.50 4.75

Storage Boxes Our Special
Normal Discount

RRP Price Price
(Each 1

Hard Library Cases
2,80 2.25 1.75

51" 2 05 1.75 1A0
Colours available Blue, Beige, Black. Grey.

Lockable Storage Boxes
8" Holds 40 22.50 20.00 16.50
8" Holds 90 35.00 30.00 24.20
55" Holds 40 17.50 14.50 11.50
51" Holds 90 22.50 2100 1150

Multiple Storage Units
4.50 4.05 3,40

51" 4.05 3.75 3.20

The above Multiple Storage Units interlock horizontally and stack vertically, ideal for disk library.

Our Scial
Listing Paper Normal Disc

pe
ount

RRP Price Price
(Each)

(Per Box/ (Per Box)
11 x 91 x 1 part (boxed 22001 12.50 1D50 /50
11 x 141 x 1 part (boxed 2200) 14.50 13.50 11.75
11 x 155'16 1 part (boxed 2200) 14.85 14.25 12.75

Our Special
Binders to house above size paper Normal Discount

ARP Price Price
(Each)

11 x 9; pressboard /50 205 1.85
Plastic 2.75 2.25 2.00
11 x 14; pressboard 2.65 2.20 1.95
Plastic 2/5 2.55 /15
11 x 155/16 pressboard 2.95 2.25 1.96
Plastic 3.15 ' 2.65 2.20

Our SecialDrive Head Cleaning Kits Normal Dispcount
RAP Price Price

(Each)
17.50 15.50 12,50

R" 17,50 15.50 12.50

Our Special
IBM Self Loading Machines for System 34/8 Normal Discount

RAP Price Price
(Each)

12.85 11.50 9.50

Self Adhesive Labels Our Special
Normal Discount

RRP Price Price
(Per box) (Each 1

1 / 17116 1 accross (boxed 8000) 38.50 34.80 30.25
3 17116 2 across (boxed 8000) 41.60 39.20 33.20
3. 1716 3 across (boxed 6000) 32.50 28.08 20.04
Other sizes available. Please telephone our Sales department

DEALERS Please ring in for bulk discount
ORDERING GOODS
Please note the above prices are excluding VAT and delivery and insurance. The post and postage are as follows. £3.50
for all goods per box. Please send us a cheque or postal order for the goods inclusive of VAT and delivery. Please allow
14 days for the delivery.

GIVE US A CALL ON 01-226 8809

I SC
Or write FREEPOST to: Business Reply Service NW3243

druvic international supplies co., ltd

31 CORSICA STREET, LONDON N5 1BR TEL. NO. 01-226 8809.

ORI I IC
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HOW TO USE YOUR EPSON
WITHOUT WASTING

COMPUTER TIME

SERIAL 8K

£1 25.00 + VAT

Your computer is capable of sending
data at thousands of characters per
second but the Epson can only print
80/100 characters per second.

This means your computer is forced
to wait for the printer to finish one
line before it can send the next. A
waste of valuable time.

THE NEW MICROBUFFER
ACCEPTS DATA AS FAST AS
YOUR COMPUTER CAN SEND IT

Microbuffer stores the data in its own
memory buffer and then takes control
of the printer. This frees your computer
for more productive functions.

PARALLEL OR SERIAL

Microbuffer model MBK-16K is a Cent-
ronics - compatible parallel interface
with 16,384 bytes of on -board RAM
for data buffering.

The MBS-8K is a full featured RS232C
serial interface with both hardware and
software (x-On/X-Off) handshaking,
baud rates from 300 to 19,000 and an
8,192 byte RAM buffer.

SIMPLY PLUG IT IN

Either model fits the existing auxiliary
interface connector inside the Epson
MX80, MX80 F/T or MX100 without
modification, and is compatible with
standard Epson cables and printer
control software.

PARALLEL

£125.00 + VAT

Available from NORTHAMBER -call your
local stockist and get him to order one for
you today (he can get 24 hour delivery) -

AND GET THE MOST FROM YOUR HOST

The Printer People
3, 4 and 5 DAWES COURT, ESHER, SURREY LIMITED
Importers, Distributors and Wholesalers of Computer Products
Tel: ESHER (0372) 66397/62071 Telex: 24123 NAMBER G
(from 01 numbers dial 78-66397 or 78-62071)
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PORTABLE
ACOUSTIC
COUPLERS
Typical Applications
 Networking computers
 Linking to electronic mail system (Euronet)
 Converting microcomputer to Viewdata (Prestel)

receiver

Key Features
 Snap -fit acoustic link between standard telephone
handset and terminal equipment  Low cost  Slimline
design  Lightweight and compact  Specially designed
acoustic chambers need no rubber seals
PAC -M1: This acoustic modem provides a link between
telephone line and Serial Data socket of a microcomputer,
thus allowing conversion into a Prestel receiver and
facilities for transfer of telesoftware programmes.
£135 + VAT, P&P.
PAC -M2: Specifically for fully interactive data
communication at 300/300 Baud rate, this acoustic modem
is designed for networking computers and for electronic
mail system. It operates in an originate mode to the CCITT
V21 standard and connects Serial Data via an RS232
socket. £135 + VAT, P&P.
PAC -1: Provides an acoustic link between standard
telephone handset and all types of Prestel and private
Viewdata terminals, TV sets and adaptors. Powered by a
single PP3 battery, this acoustic coupler allows Viewdata
equipment to be used in office or home without a fixed BT
socket. £85 + VAT, P&P.

Technical Approval
All products meet the British Telecom Technical Guide for
acoustic coupling.

Software Available for:
PET Series, Apple, BBC Micro and
many others.

O.E.Limited, Industrial Estate,
Appleby -in -Westmorland,
Cumbria CA16 6HX.
Tel. (0930) 51909. Telex 64157.

oel
PLEASE SEND MORE DETAILS OF THE PORTABLE
ACOUSTIC COUPLERS. PAC -1  PAC -M1  PAC -M2 
(tick as required)

NAME

COMPANY

ADDRESS

TEL. (Ref. PC 11/82)
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G80/86 SOFTWARE
Fully implemented on MS-DOS, CPM 2.27

and CPM 86 Itml

Works on IBM, Sirius and Victor 9000 and
all micro -computers in our price list

Sale ledger (95 pounds)
Purchase ledger (95 pounds)
Nominal ledger (95 pounds)
Aged analysis (25 pounds)

Stock control-valuation/re-order (95 pounds)
The invoicer (95 pounds)**

The address mailer (95 pounds)
The spread-calc (95.00)

The sales/purchase order -book (95.00)**
The diary (95.00)**

Qasort/Qnsort (500 records per 15 seconds)

Each module is a set of 'task disks' designed for
minimal learning curve. This software derives from
modules of 'DBMS III' and runs reports without your

secretary having to touch a single key.

Consider the advantages in these features . The user
manual is contained in FIVE pages. All reports are

generated by robot functions. Reliabilty tested
(benchtest PCW June). Works in a network multi-
user environment. Fast eadsy data entry. Files are

re -organised and sorted automatically. Produced by
the same people that originated 'BUSiness"DBMS
II', 'DB-CALC', 'AUTOLOAD AND RECOVER' ETC'

and sold successfully over the past five years. Also
see our advertisement next page, the software above,

comes free with a system purchase.
(excluding items marked ** and DBMS Ill)

The G80/86 networks
Based upon one hard disk and multiplexor module
the G80/86 networks feature full network sharing of
data resources by adding different stations that may
be as various as SiriusNictor 9000/IBM/Superbrainf

Pet/N'Star/Sanyo . The low-cost start-up of a network
could be simply.

1 hard -disk of 5 mgbytes 2100.00
1 multiplexor 695.00

1-2 stations from 795.00

We also have a special 'Spooler module for routing
output to either a printer or modem so that a

number of terminals may share the resources of one
printer, as well as be able to send files over the

telephone at any time (day/night) to both store on
the hard disc and print out as well.

Imagine a terminal at a remote site, being able to
send/receive its files to/from the main network's hard
disk/printer overnight to be examined and processed

the next day.
The commands are literal English. Like: (send file

'ledger' to port 'B' (the modem) at 11.30)

only from G. W. Computers (the
leaders in database)

call us on 01-636 8210 or 01-631 4818
and leave your address for our standard 'infopacks'

Purchasers of a network (h'disc, micro, printer)
Get the system deal and above software list . . . FREE
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If you are puzzled by the lack of
good application software for CP/M micros;
then puzzle no longer. - Ask about

our GANG OF FOUR

We are exclusive distributors for UK
of SERENDIPITY SYSTEMS
packages for Apple & CP/M;

of MAGSAM index sequential
access routines for

CBASIC
and IFO-Information

File Organiser - the best
data base package available

for use with Apple.

MAILFLOW MINIMODEL DATAFLOW BILLFLOW
Automatic Mailshot system
works with DATAFLOW to
produce individually
addressed letters to selected
addressees at a rate of 200
per hour. Allows you to send
out more mailshots, at lower
cost, with better response.
Special price £75.

Financial Modelling system
for CP/ M: Very easy to use:
Flexible report layouts:
consolidation: can handle
large models simply and
practicially. Designed by
business consultants for
use by real businessmen.
R.R.P. £299.

The easy -to -use, fast and
flexible Database manage-
ment and information
retrieval package for CP/ M
systems. If you can file it
manually; then you can file
it faster and better with
DATAFLOW. R.R.P. £99.95

Client Billing for
"Professional" business -
Accountant, Consultant,
Engineer, Surveyor:
Invoicing, Sales Ledger,
Work -in -progress, Analysis
Contribution bylee-earner:
With Nominal Ledger forms
complete system from Time
Sheet to Balance Sheet.
R.R.P. £375.

Also ask about; Inter-Stat, Advanced Maths and Video Message packages for Apple
Ask for leaflet on; Serendipity Ledgers and Stock Control for CP/M
All CP/M packages NOW AVAILABLE for APPLE II

GREAT NORTHERN Computer Services Limited

16 Town Street, Horsforth, Leeds LS18 4RJ. Telephone [0532] 589980
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r VISION -80
80 column card
for Apple II Computer
R.R.P. £195 + VAT
The Vision -80 has achieved world renowned success with the major magazines rating it superior to all its
competitors. It features a superb 9 x 11 dot character set with 3 dot descenders, and no mechanical switchesare
needed. Unlike other 80 -column cards, the Vision -80 fully supports the Applesoft commands HOME, GR, HGR,
HGR2, TEXT, TAB, VTAB, HTAB, INVERSE, NORMAL, and the text window is fully supported to Apple's
conventions. In Pascal and CP/M, HIGHLIGHT, LOWLIGHT, FLUSH, function KEYPRESS, and the type ahead
buffer are all supported. In addition, the VISION -80 works with all languages available for Apple II and such
software products as ZARDAX, SANDYS and WORDSTAR (CP/M) word processors, and it also has a unique and
powerful communications facility present in hardware on the board.

80 -COLUMN VISICALC
VISION -80 VC This is a utility that works with all versions of VISICALC 3.3 to provide 80 columns with the

Vision -80. It allows entry of upper/lower case, inverse and normal, and has an extremely
clean display (unlike the competition!) £35 + VAT
(Note: you need no switch plates, inverse chips or keyboard enchancers)

VISION -80 AWII A utility to make Apple Writer II word processor work with the VISION -80 £25 + VAT
ROSETTA A DOS/Pascal utility. This superb Australian program is written in Pascal, and allows

movement of any sort of DOS or Pascal program in any direction. A library unit called
Quasidos is invluded for the user to link to other Pascal programs so that Pascal can read and
write to DOS discs £35 + VAT

COMING SOON ... Memory expansion for the VISION -80 VC

Pynwon holds worldwide distributor rights on VisiCalc and Apple writer utilities. Overseas dealer and distributor
enquiries welcome.

Distributor in UK:
LPYNWON COMPUTER SERVICES

Laurie and Elizabeth Boshell, 17 Watermill Lane, Edmonton,
London N18 1SU. 01-884 0879.

PRACTICAL COMPUTING November 1982
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DEC SALE
a selection from our huge stocks

All Items reconditioned unless otherwise stated

WORD PROCESSORS
SPECIAL PURCHASE OF THE BEST-
SELLING DEC WS7B WORD
PROCESSORS
* VT78 32KB Video Date Processor
* RX01 Duel Roppy Disk Drive
* Diablo Letter Duality Printer
* Mounted in mobile unit with storage

cupbOard
* Includes complete WP Software

package £2,950
SYSTEMS

POP11V03 SYSTEM
11/03 32KB Processor including
Console Interface
RXV11 Dual Poppy Disk Drive and Control
Low Cabinet on Castors
RT11 Licence £1,525

PDP11/34A SYSTEM
11/34A 128KB Processor
RK611 14MB Disk Drive end Control
RK06 Add-on Disk Drive
LA36 Console
H967 Reck Cabinet 011,750

POP.' 1/70 SYSTEM (NEW)
11/70 CPU 512KB MOS
Duel Data System Cab
RWM03 67MB Disk Onve and Ctl
LA120 Console Printer £55,000

PROCESSORS
POP8A-20532KW MOS [NEW] C1,750
POP8A-400 BKWCore £1,500
PDP11/0410',."32KBMOS C3,825
POP11/344128KBMOS C5,000
POP11/34A256KBMOS C8,250
PDP11/4096KW Core. KT11D E4,650
PDP11/44 256KB MOS £11,500
PDP11 X44-C13256K8 1U58 £12,750
POP1 1 /70512KBMOS (NEW] £43,000
KMC11A Auxilliary Processor E875

PRINTERS/TERMINALS
LA36 DECwriter II 20mA
LA36 DECwriter II RS232
LA34 DECwriter IV
LA1130-PD Parallel
DECennter NEW E495
LA180-E0 RS232 DECprinter
[NEW]
VT50 DECscope 20r nA
VT50 DECscope RS232
VT55 Graphics DECsrope
(NEW]

E295
E325
£425

E670
E199
£225

£495

INTERFACES
DL1 1 W Asynchronous I/F E395
DLO 1 DA Synchronous I/F . E525
DUP11 DA Synchronousl/F E750

£175..
KLBJA Asyconcus BE, BA)hr £275
M725B Printer P11]
MB207 Printer I/F LSI1 1] E175
MB342 Printer I/F 8E8K]

£325

E225
POPSA

PDPBA-205 Processor 101/2",
32KW MOS (NEW] E1,750
PDPBA- 400 Processor.13KW
Core, KM8AA. DKCBAA . 500
KCBAA Progrernmers Console
KM8AA Option Module E275
MMBAABKW Core Memory £500
MMBAB 16KW Core Memory £995
MSBC8 32KW MOS Memory E750
RX8E Dual RoppyS.Cdf NBA/1 £995
RX2EI Duel Floppy and CU (NEW] £1,450

OPTIONS
AR1116 channelA/D £750
FIA11FEexpanderbox E995
BA11RFexpanderbox £1-595BA11LFexpanderbox

C825
DH11AC Muloplexor £3,250
DH11ADMuloplexor E4,000
0J11AA Multiplexor E1A [NEW) E1250
DL11 Serial Interface E250ace

Asynchronous Interface E395
DM11DA bne Adaptor £525
DR11K Digital I/0 C425
DU11DASynchroncus Interface £525
DUP1 1DA Synchronous Interface £750
DZ11A Multiplexor C1,395
DZ1 1B Muluplexor E995
FP11ARoaung Point E1,500
FP11 E Floating Pont (11/601 E1975
H720 Power Supply 1175
H744 Power Supply £125
H745 Power Supply E90
H754 Power Supply £175
H77588Battery Back-up E495
H775CB Battery Back-up(11/34) £695
H775DBD Battery Back-up (11/44) £695
KE11A Extended Anthembc E625
KE116 Extended Arithmetic E595
KG11ACRCmodule E465
KIT11H Bus Interf ace E250
KK1 14 Ceche Memory £1,500
KT110 Memory Management (NEW] E750
KW11L Reel Time Clock E150
KW11P Programmable Clock E345
LP11 PnnterControl module E325

DAISY WHEEL PRINTERS
NEW LOW PRICE

r t Scoop purchase of factory
refurbished Anderson Jacobson
AJ832 daisy wheel printers
complete with full keyboard,
integral stand, and RS
interface. Utilising the famous
OUME Printer Mechanism.
NOW ONLY £750

HAZELTINE VDUs
SAVE UP TO 51%

HAZELTINE 1510
[MLP £880].Only£550
HAZELTINE 1520
(MLP £1050).Only£625
HAZELTINE 1552
(MLP E800).Only £395
HAZELTINE 1410
(MLP £475) .Only£295

Manufacturer's HAZELTINE 1420

surplus - ALL [MLP £515).Only £350
BRAND NEW BOXED ftnit==te:1111:::7 Oat.

ADD 15% VA] 10 ALL PRICES Carriage and Pocking extra

Electronic Brokers Ltd., 61/65 Kings Cross Road,
London WC1X 9LN. Te1:01-2783461.Telex 298694

-
ICI54I

Electronic Brokers I I =NI - I =MA
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Croydon micros
ALL BRITISH COLOUR HOME COMPUTER

DRAGON 32 ONLY £199.50 Inc. V.A.T.
32K RAM EXPANDABLE TO 64K INSIDE CASE

EXTENDED MICROSOFT COLOUR BASIC
16 x 32 CHARACTERS + HI-RES GRAPHICS, PROFESSIONAL TYPEWRITER
KEYBOARD, CONNECTIONS FOR CASSETTE, PRINTER, GAMES

CARTRIDGE & JOYSTICKS.

ORDER NOW 01-683 1181
Open Tuesday - Saturday 10 -6 p.m. (3rd Floor)

The
Micro -computer Professionals

20-28 WHITEHORSE ROAD, CROYDON CR9 2HQ
Price. exclude V AT DeLvery Extra FRONTREALM LTD (T/A) All Credit Cards accepted

PC 11
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IR+G COMPLJTE-RIIRRE
BUSINESS SPECIAL!

Complete starter package for small business
** Wordprocessing + Fabulous Visicalc **

Apple II system + Daisywheel printer
FOR AS LITTLE AS £1999

OR
The printer of your
choice quoted within
a deal that will suit
YOU.
Send or phone for our
Macroscopic price list!
Full range of software/
hardware.

MONITORS
New from Sanyo!

8 colours 80 column,
ideal for Apple, BBC,

IBM etc
ONLY £390

Prince 12" green screen,
very high res. 24 Mhz 80

column - 24 lines
ONLY £90

PRINTERS
Epson MX80F,T-3
Epson MX100F/T-3
Epson MX80T-3
Epson MX82-3
OKI Microline 80
OKI Microline 82A
OKI Microline 83A
OKI Microline 84

£330
£429
£285
£329
£220
£329
£459
£860

Full range of interfaces

ALL £8 CARRIAGE + VAT (a 15%
MAIL ORDER ONLY - PHONE ANYTIME

PAYMENT BY ACCESS OR CHEQUE
SEND OR PHONE FOR FULL PRICE LISTS At\

P.O.BM 34, Cheadle, Cheshire, SIO 4PT Idepbone 061-428 2014

Circle No. 129
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S

PROGRAMMING
LANGUAGES

DATABASE
SYSTEMS

ACCOUNTING
SYSTEMS

a

Discover our
range of CP/M software.

WORD
PROCESSORS

FINANCIAL
MODELLERS

Software
Limited

4111111Mor

Although we must admit we have not yet found the cure to the
common cold, we have found the solution to a problem that's almost as
daunting. The task of choosing and buying your CP/M software.

We hold one of the largest ranges of CP/M software, covering most
applications and uses. These are supplied over various formats includ-
ing: I.C.L. Personal Computer, I.B.M., Rair, Sirius, Superbrain, Apple, etc.

So if you are fed up with suffering, when all you really need is sound
advice and off -the -shelf service, then give us a call.

Telephone: 01-387 8832 or 01-388 9927.

Software Limited, Duchess House,18/19 Warren Street,
London W1P 5DB.

It's rather like finding
the remedy to the
common cold!
CP/M is the trademark of Digital Research.

PRACTICAL COMPUTING November 1982
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EX VAT INC VAT
DRAGON 32,6809 based 32k colour computer 173.04 199.00

DRAGON Joysticks, per pair 17.35 19.95
DRAGON Cassette Interface Lead 3.43 3.95
DRAGON Printer Interface Cable 15.00 17.25

SOFTWARE -6800 & 6809 -on Cassette -300 Baud, CUTS,
S1 Format.

6800 Disassembler, with Move function, 10.00 11.50
6800 Text Editor, with Source Listing, 28.00 32.20
6800 Assembler, with Source Listing, 28.00 32.50
6800 Text Processor, with Source Listing, 28.00 32.50
6800 Relocator, with Source Listing, 16.09 18.50
6800 8K Basic Interpreter (V2.3), 15.22 17.50
6809 Text Editor, Cassette to Cassette, 32.61 37.50
6809 Macro Assembler, Memory to Cassette, 32.61 37.50
6809 10.5K Basic Interpreter, 48.70 56.00

The FLEX 9 Operating System for '6809' Based Micro -Computers.
This disk operating system is now the standard single user

system for machines using the powerful '6809' micro.
Having many advantages over similar operating systems for

other micro -computers, this system can now be run on many
different '6809' based machines.

Furthermore, the Configurable Version is available for
implementation on custom '6809' computers.

Programs written to run with this operating system are almost
completely machine independent, thus allowing the easy transfer
of software.

There is a wide range of software available for this system,
some of which is listed below. Please send for our full list.

'6809' HARDWARE, RUNNING FLEX9.
Convertyour APPLE II to FLEX -with the new
EXCEL -9 '6809' board. Complete with FLEX9 on
51/4" disk. 181.74 209.00
SWTPC S/09, with 64K RAM, 12" intelligent
terminal, two 51/4 " disk drives with 740 Kbyte
capacity, with FLEX9 3338.26 3839.00
STIRLING 77-68 KIT, based on 8" x 8" bare PCB's,
now with 64K RAM, and Disk Controller for 51/4" or
8" Disks.

Send for further details on any of these systems,
or their component parts.

FLEX9, 6809 Disk Software, on 51/4 " or 8" Disks.
Configurable FLEX, with Text Editor & Assembler 120.00 138.00
Sort/Merge Package, with File Editing Facilities 48.70 56.00
Debug Package, a complete 6809 Simulator 48.70 56.00
Disk Utilities, Additional Commands for FLEX 48.70 56.00 I
Text Processor, for Text Formatting 48.70 56.00
Text Editor & 6800/6809 Macro Assembler 69.57 80.00
Disk & Memory Diagnostics, Further FLEX
Commands 48.70 56.00
Extended Basic, Advanced Business Basic for 6809 62.61 72.00
Extended Basic Pre -Compiler, for Extended Basic 32.61 37.50
Pascal, 6809 Machine Code Compiler 130.43 150.00
68000 Cross Assembler, runs on 6809 under FLEX 173.91 200.00 a'

RMS, A Record Management System for 6809 145.22 167.00 ..

Tabula Rasa,Financial Reporting Package 120.00 138.00
Stylograph, The Complete Word -Processing Package 173.04 199.00
Micro -Modeller, Now Available for FLEX9 694.78 799.00
DYNACALC, the Spreadsheet Program for FLEX 140.00 161.00

FULL RANGE OF APPLE II EQUIPMENT ALWAYS IN STOCK,
RING FOR PRICES.

_1,,

 Come and try any of our systems or make use of our mail order service. : 1

 All prices include carriage charges within the mainland UK. _

 All prices are correct at time of going to press and subject to availability.
 Send for our latest price list and catalogue covering our vast range.

1
II

 Further information is available on all the products listed, send for details.
 Store opening hours -9.30 to 5.30 -Monday to Saturday -Access & Visa,
 STIRLING MICROSYSTEMS LTD

A

...
 THE '6809' HARDWARE & SOFTWARE STORE.
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241 Baker Street, London NW1 6XE. Telephone: 01-486 7671
 Circle No. 132

APPLE
SALES,
SUPERBRAIN
SUPERBRAIN
(350KB
SUPERBRAIN
(700KB

DOUBLE

QUAD

RENTAL
II
STANDARD

QUAD
DENSITY

DENSITY

SUPERBRAIN
and

MODEL
DISK DRIVE)

MODEL
DISK DRIVE)

other services
APPLE
DISK
WITH
CONTROLLER

48K
DRIVE
3.3

LANGUAGES STANDARD ACCOUNTANCY
PASCAL WORDSTAR INCOMPLETE RECORDS
FORTRAN MAGIC WAND INTEGR. ACCOUNTS
CIS -COBOL SPELLBINDER SALES LEDGER
COBOL 80 MAILMERGE PURCHASE LEDGER
FORTRAN 80 DATASTAR NOMINAL LEDGER
MBASIC SUPERSOFT 1 INVOICING
CBASIC IBM 3780 EMU PAYROLL
APL STATIONERIES STOCK CONTROL
MPM DBMS
PLI

ADVENTURE GAMES BOARD GAMES
14 ODDESSY 18 SARGON II
16 ZORK 12 FAST GAMMON
16 SANDS OF MARS 12 BRIDGE PARTNER
8 STELLAR INVADERS 12 CHECKER KING

17 TEMPLES OF ARSHAI 10 WINDFALL
10 MISSION ASTEROID 6 TANK COMMAND
12 MYSTERY HOUSE 12 FRACAS
15 WIZARD AND THE PRINCESS

EPSON PRINTERS
MX

0

80
0F/TMX 1

£340
£475

Video monitors, Hardware, Software, Documentation,
Printers, cards and accessories.

MAIL ORDER TO CENTRAL OFFICE
Send for further details on rest of our excellent range of software hardware

* All prices ex. V.A.T. * Our own low cost maintenance 24 hrs. service * Please ask for other
brands of software and hardware

MICROCOMPUTER HIRE SERVICE
A TRIAL PERIOD FOR YOUR COMPUTERISATION

A COMPREHENSIVE SERVICE FOR RENTALS
SIRIUS 1, IBM. Superbram with application packages. Apple System. PET, Tandy, Sorcerer,

Horizon, Sinus 1, IBM, Osborne Printers
Short Term Rental Available

Microcomputer Spacedrome, 3 Westholm, Hampstead,
CENTRAL OFFICE: London NW11. 01-458 5845.

Buyers' Guide

Manufacturer:
Model:

Features:

After Sales Service:
Availability:

Price:

Recommendation:
Distributor:

Olivetti
DY 31-1/SI

Otline/Diabio
Con1Patibiei

Daisywheel printer
32 cps - high speed skip -
shortest path seeking -
quiet operation - bi-directional
- range of paper handling
devices -plus more
Supported nationally
Ex -stock - RS232 Serial Interface
Only £1150-00 lex VAT)

Best buy.
Millbank Computers Ltd.

Millbank Computers Limited
Millbank House, Amyand Park Road
1Wickenham TW1 3HN.
Tel: 01-891 4691.

AIM&
 Circle No. 133
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DIRTY MAINS I
a computers'worst enemy

REGUVOLT-a computers' best friend I
A 'dirty' mains supply can often jeopardise the performance of

your computer, causing data loss, system crashes and sometimes,
damage to both hardware and software.

Raw power, direct from the mains, is prone to transients or voltage
'spikes', which are usually caused by the variation and switching of
electrical loads in the vicinity or your computer (e.g. photocopiers,
lifts, domestic appliances etc.).

These 'spikes' play havoc with the mains, and then your computer
suffers!

A Reguvolt Mains Conditioner will solve the problem, by providing

complete electrical isolation between the mains and your
computer system. Transients are suppressed, and a 'clean' and
stable voltage supply is maintained.

Where total mains security is concerned, a Reguvolt really is
your computers' best friend!

Please send for further
details today.

Single and 3 -phase models
available, from
120VA to
60kVA,

Cetronic Components Ltd.
Hoddesdon Road, Stanstead Abbotts,
Ware, Herts SG12 8EJ, England.
Tel: Ware (0920) 871077 Telex: 817293

 Circle No. 134

la0 research ltd.

BABY PLUTO
320 (H) x 288 (v) x 8 COLOUR DISPLAY

The power and performance of Pluto but
with 96Kbytes of memory and half the
resolution. An ideal match for low cost
colour monitors.
Incredible value at only £299 + VAT

A/D BOARD FOR NASCOM
 8 input channels  8 bit resolution
 30 microsec conversion  Sample and hold
 Over voltage protection  Full flat/interrupt control
 Prototyping area  NASBUS compatible

Price £120 + 15% VAT (post free)

EPROM PROGRAMMER
 Programs 3 rail: 2708/2716

Single rail: 2508/2758, 2516/2716, 2532/2732
 Software supplied for Read/Program/Verify
 Can be used with other machines with 2 parallel ports

Price £63 + 15% VAT (post free)

6 Laleham Avenue, Mill Hill,
London NW7 3HL
Tel: 01-959 0106

110 research ltd.
"PLUTO" COLOUR GRAPHICS PROCESSOR
Pluto is a self-contained colour display processor on an
8" x 8" NASBUS and 80 -BUS compatible card featuring:
 Own 16 bit microprocessor
 1192 Kbytes of dual -ported display memory for fast flicker- free
screen updates. (Outside of the host address space).
 640(H) x 288(V) x 3 planes (8 colours) -2 screenfulls

OR
640(H) x 576(V) x 3 planes (optional extra)

 Fast parallel I/O interface usable with ALMOST ANY MICRO.
Only single +5v supply required.
Pluto executes on -board firmware providing high level
functions such as:
 Fast vector draw - over 100,000 pixels/sec. Lines can be drawn
using REPLACE, XOR, AND, OR functions
 User -definable characters or symbols
 Spare display memory with memory management facilities for
allocating symbol storage space or workspace
 Rectangle Fill and copy using REPLACE, XOR, AND, OR plus 5
other functions
 Fast access to single pixels
 Write protect memory planes during copy
 Double -buffered screen memory for animated displays
 Complex polygon colour fill
Pluto is expandable. An expansion board will be available
later this year to give Pluto up to 8 memory planes with no
loss of resolution. S100 Interface now available.
AVAILABLE NOW. ONLY £399 + VAT (p&p free)
Dealer and OEM enquiries invited.

6 Laleham Avenue, Mill Hill,
London NW7 3HL
Tel: 01-959 0106

 Circle No. 135
PRACTICAL COMPUTING November 1982 33



(aculab) Ltd.
Unit A, Station Approach,
Leighton Buzzard,
Beds. LU7 7LY.
Tel. 0525 371393

DATA BUFFER DB16-1,DB64-1,01316 -2, DB64-2.

Centronics compatible parallel input and output.
RS232 input and output.
Multiple serial protocols.
16K or 64K capacity buffer for printers.
Buffered data capture.
Spooling to printers.

FROM £225.00

ADDRESSABLE IEEE TO PARALLEL DECODER £66.00
£66.00SERIAL TO PARALLEL CONVERTOR

 Circle No. 137

S

111

ORNE

 Z80A 64K CP/M Computer
 Dual 100KB drives (upgradable)
 Typewriter keyboard + numeric pad
 Integral 52 column monitor
 Fully portable -weighs 24 lbs
 RS232/Centronics/IEEE Ports
 Software Wordstar/Mailmerge,
C Basic- M Basic, Supercalc-CP/M

Also Sanyo Monitors
Olivetti Daisywheel
Printers
Epson Dot Matrix
Printers

£89

£455

£349

+many others all in stock
All prices exclusive of VAT and
delivery. Cheque with order.

Delta Systems Limited
32 Finch Road, Douglas,
Isle of Man. Tel: 0624-27522.

34
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ANYTHING
IBM CAN DON

It's 16 BIT. It's IBM PC
compatible. And it's here now!

Icarus have a new
personal computer
manufactured by
Columbia Data Systems
of the USA complete
with its own software
and hardware. It will
also run all software
and hardware
produced for the
IBM PC.

At first glance, this
machine may bear a
certain resemblance to
its mentor.

That's before you
switch it on.

What a performance!
Appearances can be deceptive as a
look at the credentials of the Columbia
PC machine will tell you.

Operating system software is MS-
DOS° or CP/M 86®.

Its 16 BIT 8088 hardware configuration
provides 128 K RAM with parity, two RS -232
serial ports, Centronics parallel printer port,DMA
controller, eight levels of interrupt, dual floppy
disc system with one megabyte storage,

Winchester interface and eight
expansion slots.

Not bad for the standard
version.

Examine your options
Columbia like to leave

your options wide
open. So they've
included 256K RAM
boards, 8087
arithmetic co-
processor for high

speed math functions,
dual RS-232/RS-422
boards, and a
Winchester disc based
system.
The Columbia PC's

expansion capability can easily
accommodate just about any
imaginable hardware configuration
including one megabyte RAM and 10

megabyte disc.

It's here now
And you know the other great thing about the

Columbia PC? It's here now. Available off the
shelf. And Icarus have a nationwide dealer
network waiting to start deliveries.

For further details, or if you would like to become a dealer yourself, contact

Computer Systems Ltd.
Icarus Computer Systems Ltd., Deane House, 27 Greenwood Place, London NW5 INN.

Tel: 01-485 5574. Telex: 264209
MS-DOS is the trademark of MICROSOFT CP/M is the trademark of Digital Research

PRACTICAL COMPUTING November 1982
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rEP4000 EPROM EMULATOR
PROGRAMMER

 EP4000 emulates/programs all NMOS EPROMs up to 4k x 8.
*2564/2764/Bipolar PROMs programmable with adaptors
 300ns access time in emulation mode
 Editing facilities - data entry, match, display, shift, move, clear,

define, block program, etc.
 Input/Output as standard - RS232C (ASCII Hex and binary), 20mA,

printer, cassette, parallel handshake and DMA
 Video output for memory map display
 Fully buffered cold ZIF socket
 Price £545 + VAT + £12 delivery
 Ex -stock delivery. Write or phone for more details

2564*, 2764*, 2732A*, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704

rP8000 THE PRODUCTION PROGRAMMER
TO HANDLE ALL NMOS EPROMS

 Checks, Programs, Compares up to 8 devices simultaneously
 Handles all NMOS EPROMs up to projected 128K designs with no

personality modules of characterisers - See list below
 Easy to use, menu driven operation for blankcheck, program, verify,

illegal bit check, checksum, self -test
 Constant display of device type, mode and fault codings
 Individual socket LED indicators for EPROM status
 Comprehensive EPROM integrity checks - Illegal bit check, data and

address shorts, constant power line monitoring
 Full safeguard protection on all sockets
 Automatic machine self test routine
 Powered down sockets
 Cost effective price - £695 + VAT
 Available from stock. Write or phone for more details

2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532, 48016, 2716, 2516, 2758A,
L27586, 2508, 2716(3), 2708, 2704

SOFTY 2 2716 EMULATOR PROGRAMMER

 2716 Emulator/Programmer
 Can program 2532/2732 in two halves
 Multifunction touch keypad
 Editing facilities: Data entry/deflection, block shift, block store, match

byte, displacement calculation
 High speed cassette interface and serial interface
 Direct output to T.V.
 Price £169 + VAT

rMODEL 14 EPROM ERASERS

L N."......."'-a

4... (,..'

 14 EPROM Capacity
 Fast reliable erase time
 Built-in 5-50 minute timer (UV141)
 Safety interlocked to prevent eye and skin damage
 Convenient slide tray loading of devices
 UV141 available ex -stock £78 + VAT
 UV140, similar to UV141, but without timer £61.50

GP Industrial Electronics Ltd
Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN
Tel: Plymouth (0752) 332961 Telex: 42513 SHARET

3G)
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DEATH VALLEY
TERMINALS
Televideo 910
Televideo 920C
Televideo 925
Televideo 950
Hazeltine Esprit
Lear Siegler ADM5
Lear Siegler ADM36
MONITORS
High Resolution 24mHz

(Green Screen)
Med. Resolution 18mHz

(Green Screen)
SHEETFEEDERS
Available for most printers.
Sheetfeeders from £450.00
Tractors from £99.50
APPLE II WINCHESTERS
6 Megabyte Winchester

£1450.00
9 Megabyte Winchester

£1650.00
(Both back-up to floppy)
SOFTWARE
Standard packages such as
DMS WORDSTAR etc. at
discount prices.

£415.00
£525.00
£548.00
£630.00
£430.00
£449.00
£735.00

£89.00

£79.00

PRINTERS
Epson MX80 Model 3
Epson MX80 F/T
Epson MX82 T
Epson MX82 F/T
Epson MX100 F/T
RS232 Interface
Pet/IEEE
Pet Cable
APPLE 2/2 Board
Print Head
OKI M80 A
OKI M82 A
OKI M83 A
OKI M84 A
Star DP 848P
Star DP 848S
Anadex DP 9000
Anadex DP 9000A
Anadex DP 9500L
Anadex DP 9501 =
Anadex DP 9501A

£297.00
£325.00
£311.00
£339.75
£406.25
£29.70
£33.50
£16.25
£69.00
£24.90

£225.00
£306.50
£405.75
£785.00
£249.00
£278.00
£725.00
£848.00
£725.00
£840.00
£910.00

Diablo 630 £1395.00
Qume 9/45 RO £1425.00
These are the more popular
printers but we can supply all
leading names at similar discounts.
We also supply buffered printed
interfaces at discount prices.

GO LOW

COMPUTERS
COMPUTER SYSTEMS

Introducing the new British Minstrel System

MINI COMPUTER PERFORMANCE AT
MICRO PRICES

The MINSTREL is the latest British computer, designed to offer high
performance, reliability and value for money.
The system is based on the Central Processing Unit formula enabling
convenient siting and access. The system has MULTI-USER capability
and has already gained favour in national companies and educational
establishments.

EXAMPLE SYSTEM ONE
MINSTREL Central Processing Unit (CP/M or HMSOS)
5 Megabyte Winchester Drive
400K Quad Density Floppy Drive
Televideo 910 Multifunctional Terminal
OKI M82A Printer (120 cps. Pin and Friction RS232/Centronics)
PRICE £3198.00 (With 21 Megabyte Winchester £3652.00)

EXAMPLE MULTI-USER SYSTEM
MINSTREL CPU with 21 Megabyte Winchester and floppy drive unit
THREE Televideo 910 Terminals
TWO OKI M82A Printers
PRICE £4950.00
As our prices are very heavily discounted they refer to cash sales.
Prices are plus VAT. P & P free on interfaces, software and cables. On
receipt of order from new customers we will issue a 'pro -forma' invoice.
Goods despatched by Express Carrier on remittance. Carriage
charged (purely at cost) for deliveries beyond 35 mile radius.
Please write to us for further information on any computer
product you zequire. Our advice will always be free.

DEATH VALLEY
COMPUTERS
P.O. Box 54. Worcester
England WR2 6QA
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Gebd News
- SS

For Pro9rammer
DUE TO CONTINUED PRODUCT ACCEPTANCE AND SALES SUCCESS DATAVIEW HAVE SLASHED

THE PRICE OF THE 411.84SIC COMPILER now E99.50
+ VAT FOR A LIMITED PERIOD

*COMPILING & LANGUAGE SYSTEMS FOR THE COMMODORE RANGE OF MICROCOMPUTERS. * UP TO 20 TIMES FASTER
WHEN COMPILED. *: MORE COMPACT OBJECT CODE, e.g. A 24K PROGRAM WHEN COMPILED WOULD RUN ON A 16K
MACHINE. * AVAILABLE ON COMMODORE 3000, 4000 AND 8000 SERIES MACHINES INCLUDING 8096. * HANDLES FULL
ARITHMETIC EXPRESSIONS. * COMPILER COPES WITH NESTED LOOPS, HANDLES ARRAYS AND VARIABLES DYNAMIC-
ALLY AND ACCEPTS EXTENSIONS TO BASIC. * THOROUGHLY SUPPORTED BY A COMPREHENSIVE MANUAL AND FULL
BACK-UP FROM DATAVIEW. * SYSTEM 96 WILL ALLOW YOU TO UTILISE THE POTENTIAL POWER OF THE 96K RAM
USING THE BASIC PROGRAMME LANGUAGE.

PLEASE RING OR WRITE TO:

DATAVIEW LIMITED
PORTREEVES HOUSE
EAST BAY
COLCH ESTER
CO1 2XB
TELEPHONE: (0206) 865835

Please Tick

Send details of the DTL Basic Compiler

Send the DTL Basic Compiler. I enclose a cheque for £116.00

Name Title
Company

Address

ncluding VAT and p. & p.

Tel Ref. P.C. 3.

PRACTICAL COMPUTING November 1982
 Circle No. 140
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cirlInn THE SPECIALISTS IN
S 100 SYSTEMS

MIDAS S100
SYSTEMS
MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

MIDAS 3HD: From £5,495

MIDAS 86 - 16 Bit: From £3520

 Our versatile Z80 Microcomputers are available as standard units or custom
configured to your exact specification from a comprehensive range of stocked
S100 boards.

 Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.

 MIDAS runs CP/M and MP/M. Other Software includes M -BASIC, C -BASIC,
FORTRAN, COBOL, CIS -COBOL, PASCAL and Word Processing.

 A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two
Serial I/O Ports and CP/M only £3,100.

 Printers, VDUs and other peripherals stocked to give complete package
system at keen prices.

BOARDS
n uf a c t

Morrow,ur
er s : AdvancedPickles Microu

etc.Digital,
We stock oodvne t5t0 sd si f fme r Sr 01 m00a tBi r dDsu allfrom

Dual,
qualityD

Systems,ma

r PROCESSOR
Z80 Starter Kit
Single Board Computers
8085/8088 CPU
Z80A CPU 4MHz (4 types)
8086

EPROM
2716 EPROM (2 x 16K)
2708/2716/2732 Programmer

VIDEO BOARDS
24x80 I/O Drive
24x80 Memory Mapped

DISK CONTROLLERS
Single Density 5" or 8
Double Density DMA
Floppy or hard Controllers

RAM
Static RAM 16-64K 24 Bit addressing
Static RAM 8x64K or 16 x 32K RAM/Battery
Back-up
Memory Manager

I/O BOARDS
2S/2P or 4S/2P or 3P/1S etc
ND & D/A 8 or 12 bit
IEEE 488 Interface

MISCELLANEOUS
Real Time Clocks
Graphics 512 x256 (B/W)
Colour Graphics 312 x 290
Maths Board AMD 9511
Extender Boards/Logic Probe
Motherboards 7-20 slot

MAINFRAMES
We are the sole UK Distributor for Integrand
Mainframes and Disc Enclosures, available
in nine models including Desk Top and Rack
Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on
all external surfaces and complete with
power supply etc.

SOFTWARE
CP/M 1 & 2, MP/M, PL/1, C -BASIC 2, M -
BASIC V5, XYBASIC, FORTRAN 80, COBOL
80, CIS -COBOL, PRO -PASCAL,
Forth, MAC, ZSID, Disassembler, Wordstar,
Datastar, Supercalc, Wordmaster,
Supersoft etc etc.

Prices exclusive of VAT

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be available.

Write or phone for a catalogue.

Unit 14, 29 Willow Lane, Mitcham, Surrey
Telephone: 01-640 693 1/2/3

cirtinn
computer syskms
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CBM 4016 - 16K 12" Screen 40 Col. Com-
puter.
CBM 4032 - 32K 12" Screen 40 Col. Com-
puter.
CBM 2031 - 170K Single Drive Floppy
Disk.
CBM 4040 - 340K Twin Floppy Disk Drive.
CBM 4022 - 80 Col. 65cps Tractor Printer.
CBM 8032 - 32K 80 Col. 12" Screen Com-
puter.
CBM 8096 - 96K 80 Col. 12" Screen Com-
puter.
CBM 8050 - 1 Meg. Twin Floppy Disk
Drive.
CBM 8422 - 22 Meg. Winchester Disk
Drive.
Please phone for latest prices.
We offer some of the best deals around!

APPLESIIICI
Apple II - 48K Computer.
Apple III - 128K Computer.
Video Monitors - Colour and Black &
White.
Disk Drives.
Silentype Printer.
All Apple related products available. Please
call for prices.

PRINTERS
Epson MX8OFT - 80/132 Col. Friction/
Tractor.
Auto Bi-Directional. 9x9 Head True
Descenders.
Ricoh RP1600 - 164 Col. 60cps Daisy
Printer.
Scripta-17cps Daisy Printer at low prices.
We will quote for any type or make of printer
available.

VIC
VIC20 - Computer. Works with
your colour TV.
VIC1530 - Cassette Unit.
VIC1540 - Single Floppy Disk
Drive.
VIC1515 - Printer.
Expansion Memory, Games Car-
tridges, Programmers' Aids &
Tutorials.
Low price computer. New acces-
sories coming in all the time. Call
for latest news and prices.

SOFTWARE
Word-processing
Payroll
Incomplete Records
Book-keeping
Invoicing
Stock Control

Sales Ledger
Purchase Ledger
Record Keeping
Financial Packages
Time Recording
Silicon Office

BOOKS
Full range of computer books
available from Beginners Guides
to Advanced Machine Code Pro-
gramming.

NEW DRAGON
COMPUTER
Nine colours, 32K, full size keyboard, full
expansion capabilities £199.50 inc VAT.

DEMONSTRATIONS
AT YOUR PLACE

We are able to demon-
strate complete business
systems at your site in
our mobile demon-
stration unit (up to 4
people at a time).
Just phone for an
appointment anytime.

SEE THE NEW

ETEDIE213
Systime S500

MULTI-USER, MULTI-
TASKING 16BIT MICRO.
VERY FAST & POWER -
FU L

2'ND HAND
We have a constant changing
range of 2'nd hand and ex -demo
equipment at considerable

savings.

ACCESSORIES
All types of accessories and stationery supplied.

Floppy Disks
Storage Boxes
Printer Ribbons
Tractor Feeds
Cassettes
Maintenance

Stationery
Continuous Labels
Daisy Wheels
Auto Sheet Feeders
Dust Covers
Installation & Training

DAVINCI

COMPUTER

(AO 65 High Street,
SHOP

`-c4.t,pr Shop Edgware, Middx.

Open Mon -Fri 9.00-5.30
Sat 9.30-5.00

Telephone: 01-952 0526

flan ,ce.

BARCLAYCARD

 Circle No. 143

The
Relational
Database
System for

Micro
Computers

For more information, purchases
or dealership terms

contact: PeterBarnes,
Da tabaseProducts Group

Logica Limited,
64 Newman Street
London W1A 4SE

Telephone: 01-637 9111

MicroRAPPORTis a
proven Relational DBMS

for CP/M* based
microcomputers. It has an
easy to use Interactive

Query Language for
retrieving data and

formatting simple reports,
a utility program for

loading data and a power-
ful command in for
use within Fortran

programs. It is a derivative
of RAPPORT, the popular

DBMS for mini and
mainframe computers and

is ideal for building
applications of all kinds

MicroRAPPORT can
handle 16 data -base files

holding up to
30 Megabytes of data.

It is powerful, very efficient
and proven on a wide

range of machines
No application should

be without it.

loo0ica
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LONDON COMPUTER CENTRE

ACTsinus 1
Now available
Z 80 CP/M Add-on board
to run all CP/M 8 bit or
16 bit software

TELE-VIDEO SINGLE -USER TO MULTI-USER
NOW UPGRADED NO EXTRA CHARGE

802E 100K EXTRA DISK STORAGE
£2170

CP/M
Software

Superbrain compatibility
Faster disk access
Green Screen. True descenders
22 Function Keys
802DE 2 Mb Disk Storage £2295
802HDE 14 Mb Hard Disk 1
Mb Floppy £3990
806 6 User 10 Mb Hard Disk £4095
816 16 User 23 Mb Hard Disk £7385
800 64K User Station £1025

Prices above based on exchange rate $2 = £

Wordstar £195
Spellstar £130
Grammatik £65
Foot Note £75
CPM/18m £99
CPM/DEC £99
T Maker II £150
D Base II £395
Autocode £120
Milestone £195
Task £195

AUTO SHEET FEEDER
£580
New! 12" Wide
Automatic
Sheet Feeder i
fits all below

8088 Processor
128K RAM
1.2 Mb Disk Storage
2.4 Mb Disk Storage £2895

Wordstar Magic Wand Spellbinder
Spellstar D BasellT/Maker Calcstar
Milestone Datastar Microstar
Fortran Cobol Pascal or any CP/M
software

Sales

Epson Type 3
MX 80/FT

100

4 K user station £1025

Invoice Purchasing

806/816

New Superbrain 2
from £1595

edicated Wordstar Keypad

AUTHORISED TANDY
DEALER

Model I
48K System
2 Disk Drives
Green Screen
Complete £995

Model II
with TRS DOS
and CPM at
no extra charge
from £1995

Model III
16K £599
48K £649
48K with 2 disk
drives £1395

DAISY WHEEL PRINTERS
LETTER QUALITY PRINTING

*FLOWRITER RP 1600.60 CPS The most intelligent Daisy.
Proportional spacing with Right Justification on
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc.
£1500.

*TEC 40.40 CPS. JAPANESE DIABLO 630 uses Diablo
Daisy Wheel & Ribbons £1135.

* DAISY WHEEL 11.60 CPS. RICOH 1600 Daisywheel £1050.

HARD DISKS for Superbrain.
TRS 80 Model II. Apple

Model 6 6 Mb Formatted £1595
Model 12 11.5 Mb Formatted £1895
* Specially designed Hybrid

heavy duty power supply
* Data Error Recovery

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.

Demonstrations on all models.

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples)
OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2

24 hour answer phone: 01-388 5721
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Adda is the number one choice for business systems using Commodore's

powerful 32K or 96K microcomputer with 1 megabyte disk storage (even

more with new hard disks!) Our top four software packages will meet most

business needs, at prices you can afford. In every case we will help you

select the most cost effective software systems backed with Adda's training

and servicing skills.

We have a continuous programme of Open Days at all four sales offices

where you can look at our packages without feeling harassed.

CITY
National Electronics Centre,

London World Trade Centre,

- Europe House, London El 9AA.

01-488 2400

PEGASUS
SYSTEMS FROM £4000

accounting for sales, purchase and nominal ledger,

invoicing and stock control

< WORDCRAFT
SYSTEMS FROM £3640

full wordprocessing facilities with high -quality printer

SILICON OFFICE
SYSTEMS FROM £3640

for powerful data management reporting

VISICALC
SYSTEMS FROM £2900

financial planning with the world's top selling program

DIAL A
DEMO
01-
997
6666  Circle No. 146

You can also see our top four systems demonstrated in your own office!

Just call 'Dial a Demo' on 01-997 6666 and we'll fix a time.

Give us a call. We know the Adda deal adds up to a great deal more.

WEST LONDON
Mercury House, Hanger Green,

Park Royal, London W5 3BA.

01-997 6666

SLOUGH
120 High Street,

Slough, Berks.

0753 72470

READING
275 Oxford Road,

Reading, Berks.

0734 585928



r

COMPUTECH for IkciPPla
Authorised dealer, service centre and

system consultancy

SPECIALISTS IN SELECTING THE RIGHT SYSTEM AND
THE RIGHT SOFTWARE FOR YOUR APPLICATION

DON'T DELAY
CONTACT COMPUTECH

FOR APPLE II AND APPLE /// SYSTEMS
AND

COMPUTECH FINANCIAL ACCOUNTING PACKAGES
Payroll
Invoicing and Stock Recording
Sales, Purchases and General Ledgers

PLUS

COMPUTECH UTILITIES DISK
for reliable error checking copying, diskette scan, interpret and patch, etc.

COMPUTECH CHAIN MAIL
a mailing merging document processor which may be used with text files,
including random files and Applewriter 1.1 binary files.

COMPUTECH GRAPHICS DISK
for printing Apple pictures and graphs on Epson and Microline (free with
printers purchased from Computech).

COMPUTECH TERMINAL UTILITIES
Apple to Apple or Apple to Mainframe.

ALSO
Visicalc, Applewriter and other Apple Software ( Prices on request)

£375
£295

each £295

£20

£45

£30

from £130

COMPUTECH HARDWARE
DIPLOMAT Video Digitiser - store a frame from a video camera in a fiftieth of a second, process

and print images. £195
DIPLOMAT Parallel Interface £80
DIPLOMAT High Speed Serial Communications Interface £85
DIPLOMAT RAM 16 Memory Expansion £95
DIPLOMAT Clock /Calender £80
Lower Case Character Generators including Applewriter enhancements £50
MICROMUX Data Exchange (Max 16 Ports) from £850
MAXTR IX Printers, Microline and Epson with graphics and up to 200 cps from £230
Microline Optional Character Generators £15
DAISY WHEEL Printers, Olympia, Qume, Ricoh, etc. from under £1000

Prices exclude VAT, Carriage and Packing. Trade enquiries welcome.

FOR FULL DETAILS PHONE FOR COMPUTECH'S PRODUCTS AND PRICES PACK
AND A FREE DEMONSTRATION

Apple National Accounts Dealer
We provide quality service and support to small businesses and to major national and international organizations

and government departments.

4"

COMPUTECH SYSTEMS
188, Finchley Road, London NVV3 BHP. Tel: 01-794 0202

AGENTS THROUGHOUT THE UK AND OVERSEA5
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Editorial

Preparing for a leap
into the real world

IN THE DAYS when your editor was a real journalist, he had the
doubtful pleasure of reporting an attempt to swim the
Channel. The swimmer - an excessively pert teenager -
climbed. out of the water after an hour, complaining that it
was wet and cold. The boat nearly sank on the way back and
it was altogether not a jolly occasion. But for all that, I have
always felt that I had, in a sense, swum the Channel. George
III had the same feeling about the battle of Dettingen, even
though, strictly speaking, he was not among those present on
that historic day.

Journalists are always prey to this feeling that they do some-
thing more than report what they can see of what goes on
around them: they get to think that they are the action. This
slightly swollen -headed feeling is reinforced by all the by-
standers who can see even less of what is happening, and
have to rely on journalists to tell them what they think the
event is.

This is bad enough in real journalism where one is reporting
things anyone can see happening like Channel swims, wars,
plagues, famines and the infidelities of TV stars. It is much
worse in computing where most of the "action" is completely
notional: ABC Ltd reports multi -million -pound deal with
EFG Ltd; "Ideal for any purpose" announces Managing
Director H; "PQR computer selling at the rate of 30,000 a
month" boasts XYZ Ltd.

At first one tries to check up on this stuff. It appears that
neither ABC nor EFG have more than two visible pennies to
rub together. H's product is ideal for any purpose unless you
want it to do something, and if XYZ is selling so many of
what it claims to be selling why do we not fall over them at
every street corner? After a while one gives up trying. Most
of it is obviously rubbish, but what the hell. A little while
later the knowledge that most of it is rubbish begins to fade,
and you begin to believe this farago of press releases.

After three -and -a -half years of voyaging this ocean of froth,
your editor is about to grease himself all over and leap in to
try his luck as a swimmer. In short, this will be the last
Practical Computing to appear with my name on the mast-
head. The editorial bridge will be manned henceforth by
Jack Schofield, an amiable fellow with a strong stomach, a
passion for micros and long experience of the hi -tech market-
place. No doubt he will wonder, as he looks down from his
immaculate deck, why this man keeps being bitten by sharks,
gulping water, beating back mermaids and the like, while his
competitors are all - so they say - swimming effortlessly
along at 40 knots.

The truth is that there is a great gap between the journalist on
the deck and the swimmer in the water. The journalist fixes
his gaze upon the horizon and shouts excitedly about passing
tankers, buoys, whirlwinds and foreign landfalls. The swim-
mer has to contend with waves that get up his nose, oil slicks,
and floating beer cans that try to smash his dentistry.

To put the matter more directly, 'the computer market as
reported and the computer market as lived bear very little
relationship to each other. The missing link is provided by
the end -users, the people who buy computers and keep the
whole balloon in the air. What do they want, what do they
need, and what can they be persuaded to buy?

In the real world, while XYZ is boasting about 30,000 sales a
month, everyone with a real, live customer is a rarity, likely
to be trampled by colleagues and competitors in the rush.
The customer, poor soul, has trudged his way to our
doorstep through a blizzard of announcements, press

releases, world-beating scoops and the like. To arrive there
at all requires strength of mind and firmness of purpose, for
we provide precious little help - or rather we offer so much
that none of it is helpful. Recently I have turned customer,
standing on the street corner with a sheaf of readies in my
hand, trying to buy a hard -disc multi-user system. In view of
the number of such items advertised in these and other
pages, the transaction seemed in prospect no more difficult
than paying income tax. Well, you would be surprised how
many people are quite startled and affronted when you try to
buy their products: "I know we advertised it, but why do you
want to buy it?" They become quite suspicious and ask
several searching questions. It is staggering how many
people spend large sums on advertising wares they appear to
have no means or intention of supplying.

Still, this is an old topic for these pages, and indeed by
Christmas I expect I shall be answering the phone with
equally indignant yelps against people with the temerity to
buy my own wares. The problem is that it takes two to make
a market: a competent seller and a competent buyer. Either
one alone beats the air, and this is why our own market is in
not too good shape. There are some reasonably capable
sellers, but very few knowledgeable buyers.

The plain fact is that you cannot understand computers well
enough to buy them and use them unless you put in a lot of
hard work. Alexander the Great asked if there was a royal
road to geometry: there was not in his day and there is no
royal road to computing now. A lot of people still have to
bend their minds before we have a real industry. Happily,
this fact is beginning to sink in. There are some magazines
whose premise is that you do not have to understand
computers in order to manage them properly. Yet one of
them recently ran its first article on learning to program -a
change of heart that may portend a complete change of tack.

There was, a year ago, a great passion for program generators
among the more hopeful. It seemed to us then - and still
does - that the problem with computing is not learning a
language but learning to think in a computer -like way. In
traditional terms, people have to learn to be their own
systems analysts, despite the hard fact that systems analysis
was always one of the highest -paid branches of the big -
computing industry because it is the hardest work. Real life
is difficult enough to analyse and pin down firmly enough to
compute even when you have the services of platoons of
professionals; when it is your own real life you have to
analyse as it happens, the job is too much for most of us.

I would venture to predict that the training sector will continue
to do gold -rush business for people do realise they do not
understand and are anxious to do something about it.
Meanwhile the "real" micromarket will just chug along until
the first waves of Sinclair -hardened teenage veterans storm
ashore, ready to analyse their elders' businesses into the
computerate millenium - or bankruptcy. This unfashion-
able point of view. may be at odds with all the received
predictions for growth in the industry - and I hope, for my
own sake, that I may be wrong - but the look of pathetic
bafflement that comes over the average punter's face when
you try to explain the simplest thing makes me believe that it
will be a long time yet before he entrusts something as
precious as his livelihood to our tender silicon tentacles.
Until he does, out industry will not fulfil the heady predic-
tions its fans like to make.

Peter Laurie
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THE PRINTER YOU
ANT IS HERE

RICOH RP 1300
* The NEW low cost,
professional quality daisywheel
printer. * Word processing, mini
and micro applications. * 37cps.
* RS232 serial interface
standard. * The cost-effective
choice.
£1075 + VAT

Ner
RICOH RP 1600
* Advanced daisywheel printer
for word processing, mini and
micro applications. *60cps.
* Intelligent option includes
Qume/Diablo compatible
commands and auto
bidirectional operation.
£1395 + VAT

tt,

TRIUMPHADLER STYLIST
* Low cost daisywheel printer
for most popular micros and
minis. * 14.5cps. * Proportional
spacing. * Bidirectional / logic
seeking. * Range of type styles
and languages.

£725 + VAT

Trade and OEM discounts
available.

Write or call for further information.
Butel-Comco Limited

Garrick Industrial Centre,
Garrick Road, London NW9 6AQ.

Telephone: 01-202 2277 Technology for business
 Circle No. 148

REGISTERED REFERRAL CENTRE
FOR THE BBC PROJECT

BEEBUG FOR
THE

BBC MICRO
INDEPENDENT NATIONAL USER

GROUP FOR THE BBC MICRO
IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR
ARE JUST THINKING ABOUT GETTING ONE, THEN YOU
NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the
BBC Micro (10 issues per year).
Latest news on the BBC project.
What you should know before you order a machine.
Members' discount scheme on books and hardware.
New program listings, regular advice clinic, and hints and

tips pages in each issue.
April Issue: 3D Noughts and Crosses, Moon Lander, Ellipse

and 3D Surface.
Plus articles on Uprgrading to Model B, Making Sounds,

and Operating System Calls.
May Issue: Careers, Bomber, Chords, Spiral and more. Plus

articles on Graphics, Writing Games Programs and
Using the Assembler.

June Issue: Mazetrap,Mini wordprocessor, Polygon; plus
articles on upgrading. The user port, TV set and monitor
review. Graphic Part II. More Assembler hints.
Structuring in BBC Basic, plus BBC Bugs.

Membership
Introductory offer (closes 30 June)

6 months f4.50
1 year £8.50

After 30 June f4.90 and £8.90
Send £1.00 and A4 SAE for sample
(Overseas add £1.00 for 6 months, f1.50 for

Make cheques to
BEEBUG

and send to:
BEEBUG, Dept 5,
374 Wandsworth Rd,
London, SWB 4TE

1 year)
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Mailing
Floppy Disks?
Use Swan Disk Mailers - and get
Safety in the Mail
Now used by over 1,000 computer companies,
Swan Disk Mailers provide outstanding postal
security at economical prices.

Combining great strength with simplicity of use,
Swan Disk Mailers are manufactured from rigid white
corrugated, holding up to four disks.

There are two sizes available: 8.75"X 8.75" Et 6"X 6"

ring

01-607 9938
for Free samples
and prices
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback-it is your chance to keep in touch.

Hexad correction
IN MY HEXAD program page 142 of the
August issue there were some mistakes. I
know how infuriating it can be to type in
a program only to find it will not run.
This usually gives rise to criticism of the
magazine concerned, but in this case the
mistakes were entirely my fault. The cor-
rected lines are:
2030 POKE Y, INT(PEEK X/16) + 28
2040 POKE Y+1,PEEK X-INT(PEEK X/

16)*16+28
2060 LET Y=Y+3

The accompanying text is not very
clear. The disassembly program Pokes
the hex into the second line of the pro-
gram, so if the machine code is being
placed above RAMtop the first line should
be a Rem and the hex will be placed in
the lines after that. The sixth line from
the end of the article should read:

LET Y=Y+2.
Paul Morriss,
Lincolnshire.

Machine intelligence
IN HIS ARTICLE on machine intelligence in
the August issue, Mike Costello rightly
complains that "there are plenty of
routines to sort numbers in arrays, but
routines to start with sorted numbers and
mix them up are a rarity". Unfortunately
the routine he presents to do the job with
its two extra arrays, one double sized,
uses up more space and more time than
necessary in attempts to fill occupied
locations in the array, and for copying it
back when done.

This quick one -pass shuffling proce-
dure, written in Comal-80 moves through
the array exchanging the current item at
each location with one of the remaining
items which have not yet been placed -
including itself - chosen at random.

Machine intelligence.
0001 //-- SHUFFLING PROORRMs
0002 // BY R.S.FORSYTH <IN COMAL) 1982
0010 DIM R(100)
0050 zONE:=4
0100 // MAIN LINE:
0110 FOR N:=1 TO 52 DO
0120 R(N):=N
0125 NEXT N
0128 // CARDS NOW ORDERED.
0200 EXEC SHUFFLE(R,52)
0250 // CARDS NOW DISORDERED.
0300 FOR N:=1 TO 52 DO
0330 PRINT A(N),
0333 NEXT N
0999 //
1000 PROC SHUFFLE<REF V<),N) CLOSED
1001 // SHUFFLES V(1..N)
1010 FOR J:=1 TO N-I DO
1820 P:=INT<RND(0)*(N-J+1))+J
1022 // P SHOULD BE BETWEEN J N
1050 // SWAP V(J) WITH V(P):
1055 T:=V(J): V(J):=V(P); V(P):=T
1060 NEXT J
1075 ENDPROC SHUFFLE

Four sample runs on a 2001 Pet show that
it works.

Costello also makes a couple of mis-
leading claims about artificial intelligence
which ought to be set right. Though he
says that AI programs "are usually writ-
ten in assembly language", they are
almost invariably in Lisp or Prolog, which
casts doubt on his related assertion that
"Basic is a suitable language for most AI
applications". It is also doubtful whether
"weighting factors" are a feature of AI
theory, for he does not fully explain the
term; if they are, they are hardly a major
one.

Richard Forsyth,
London N11.

Horses for courses
I REALLY HOPE that there are not too
many Practical Computing readers who
are "asking why they should buy Apples
at £1,500 when the Spectrum with Micro -
drives gives the same performance for
£300", as suggested in the otherwise ex-
cellent Editorial in the August issue.
There is surely no real comparison be-
tween a Spectrum and an Apple II - or
between the Spectrum and the BBC
Micro, for that matter, a comparison
which often seems to be made.

There is no doubt that Clive Sinclair
has made a massive contribution both to
computer literacy and to the hi -tech end
of British industry, and he deserves hear-
ty congratulations on these counts. The
ZX series of micros has opened wide
computing vistas to non-professionals,
offering an "introduction to computing",
as the Spectrum's advertising matter puts
it. Many new micro users must catch the
bug with a ZX and then trade it in later
for something more up-market.

The ZX series offers a cheap alterna-
tive for people who are attracted by the
idea of owning a computer, and work out
what they want it for after they have got it
home. Very few other computers either
cover this market effectively or are manu-
factured with that market in mind.
Although it may not originally have been
the case, the majority of Apple buyers
today probably have an application in
mind and are looking for the right
machine for the job. The BBC Micro
appears to be aimed at those who serious-
ly want to learn about micros and need a
machine which will grow with them more
or less indefinitely. '

The Spectrum is not suitable for either
of these purposes. Like the ZX-80 and
ZX-81 before it, the Spectrum scores
entirely on "power -for -money value".

They are not nice machines to use what-
ever gala possibilities might be locked
away in the chips. If you have ever seen a
typewriter, let alone a computer, you will
wonder whether you will ever get used to
those horrible little keys, not to mention
the mental acrobatics required to access a
given function.

The Spectrum is also very slow - up to
eight times slower than the BBC Micro
with its more sophisticated Basic. While
speed may not be everything in educa-
tional applications, pity the poor student
who wonders whether the program
crashed during a For -Next loop, or the
programmer trying to debug a recal-
citrant nested routine.

The Spectrum is simply not in the same
market as an Apple or a BBC Micro. If
you are serious about computers do not
start with a Spectrum, with or without
Microdrives. If you might be serious, but
just do not know yet, or if you want a
micro to play with for its own sake then
there is no better place to start than the
Spectrum. You can afford to risk £125 to
find out. You will learn a great deal from
the machine, including when to change to
an Apple or whatever when, and if, the
time comes.

Richard Elen,
London NW6.

Finnish Micromouse
SIX MICE arrived in Oulu for the Finnish
finals of Micromouse competition on 6
August. Tampere University of Techno-
logy swept the board with Manse 3, which
took first place, and runner-up Mini-
taurus.
Place mouse time

1 Manse 3 0.31

2 Minitaurus 1.32

3 Mousterix 4.03

4 Jukka 4.23

5 Mike

6 Hal

owner

Tampere Univer-
sity of Technology
Tampere Univer-
sity of Technology
University of
Oulu
University of
Oulu
Kari Oikkonen,
Lappeenranta
Levanto family,
Espoo

The starting corner was chosen at ran-
dom. Mousterix and Jukka got time only
at the first run, due to some problems in
software and reliability. Mike could not
find the centre of the maze, and Hal did
not move in the maze at all. Manse 3 and
Minataurus worked perfectly throughout.

Minitaurus showed roughly the same
performance as in Paris, while Hal made

(continued on page 47)
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Not all printers are as advanced
as they're cracked up to be.

But you wouldn't say that about a printer from
Logitek.

Because Logitek only offer products tested to
exacting standards - when it comes to printers we
believe we have found the right one.

In fact it is a whole series, the NDE 8000 series
of high quality matrix printers for data and word

processing. You dont pay any more buying from
Logitek - but you get a national service.

So, if you want a printer that doesn't crack up,
phone our sales office on (0257) 426644 or send in the
coupon.

Please send me more details of your printers. 0-1
Please send me information on your other products and services. 0

Name

Position__

Company

Address

Tel No

Choose logically.

Send to Sales Office,
I C I I I(I 111

Logitek House, FREEPOST, I

Wigan, Lanes WN6 OBR _J
Circle No. 150
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Feedback

(continued from page 45)
an impression with its ability to under-
stand spoken commands. Unfortunately
for Hal there were no prizes for virtuosity
and only Mousterix will join the Tampere
pair at the European finals.

Julia Hartikainiu,
Oulu,

Finland.

Improved password
ADRIAN HILL'S password system in
August's Practical Computing is an in-
genious first line of defence, but a quick
session with DDT soon reveals the pass-
word. There is, however, a serious fault,
though one which is easily corrected:
Close adds 32 to the ASCII code of all the
characters in the file name while Open
only substracts 32 from codes over 90,
that is those higher than capital Z.

Thus for example the character 1 be-
comes Q on closing, but it does not revert
on opening, with obvious disadvantages;
worse is [, a valid if unusual file name,
which is permanently transformed to
";" a character which. CP/M will not
recognise and Ren will not change.

The solution is to restrict the activities
of Close and Open .to alphabetic charac-
ters only by inserting some checks after
label SubLP1 and before ADI or SUI, as
the case may be, in each program. In
Close you need
CPI 41H, JM NOSUB, CPI 5AH, JP NOSUB.
In Open, replace CPI 5AH with CPI
60H, then add

CPI 7AH, JP NOSUB
J C Stopes-Roe,

London N4.

Louder Spectrum
COMPLAINTS about the Spectrum's poor
sound volume are frequent, but there is
an easy way to improve it:
Eject the cassette.
Extract the ear plug.
Press Play.
When played through the recorder the
volume is at least three times louder than
the Spectrum's own output.

Keith Paterson,
Newmarket,

Suffolk.

Cheap peripherals
I WOULD LIKE to connect peripherals de-
signed for the ZX-81 to my Sharp MZ-
80K. The only problem is that I cannot
find details of the connections of a ZX-81
so that I can modify the equipment to suit
my own machine. Can any reader provide
the necessary details?

John Cray,
Garelockhead,

Strathcylde.

Secure codes
THE FEATURE by Muriel Gilligan on
codes and ciphers - Practical Comput-
ing, September 1982 - was most in-
teresting and highly relevant to practical

computing. Breaking ciphers produced
by the German Enigma machines gave
the Allies considerable advantage during
the Second World War. The ciphers pro-
duced were so complex because the
alternative alphabet was change for every
letter by a complicated mechanical
rerouteing of electrical signals. Though
easily decoded by a similar machine cor-
rectly set up it was almost impossible to
decipher by other means.

The same technique is now easily ap-
plied between two computers of the same
type since the, random -number generator
in micros is really pseudo random: it
produces a series of numbers which will
eventually repeat, though the length of
the series before this happens can run
into millions. In normal use this charac-
teristic is ,regarded as a defect, and much
ingenuity is expended in overcoming it,
but for the purpose of enciphering data it
is extremely useful.

So long as the seed number is known to
both parties, it is possible to encrypt text
very simply. If a loop is put in the prog-
ram after a certain number of letters to
cause "x" numbers from the random
generator to be skipped you have a cipher
which makes that from an Enigma
machine look simple.

John Cowie,
Dalgety Bay,

Fife.

Sharp exchange
ALTHOUGH LESS VERSATILE than the
latest home computers, the sound gener-
ator of the Sharp MZ-80K is capable of
some entertaining effects which can
greatly improve a program. The manual
offers no advice on controlling the sound
generator, but I have compiled a set of
sound effects which I would be happy to
copy to any readers who send a cassette
for the purpose, together with 20Ip in
stamps for postage. Although not essen-
tial, a swap program would be much
appreciated.

D E Loverseed,
38 South Parade,

Bramhall,
Stockport,

Cheshire SK7 3BJ.

Thank you
A SHORT WHILE AGO I bought a second-
hand Trend 800 printer at a very good
price. I then wrote to Trend asking if I
could be supplied with a workshop manu-
al for the printer so that I could do some
work on it. A few days later I received a
telephone call from one of Trend's en-
gineers to arrange for him to check the
printer out.

Having travelled up from Bristol, he
checked and set up the printer for me.
The result is a very good printer which is
now in excellent condition. All this be-
cause I asked for a workshop manual -
and the bill came to a total of £0.00p.

I do not think that many firms provide

this service and in my book this puts
Trend at the top.

Ian Sargent,
Swindon,

Wiltshire.

WordStar trick
DAFYDD EVANS and other WordStar users
who have difficulty in underlining spaces
as well as characters - see page 37 of the
August issue of Practical Computing -
may be interested to know that yet
another technique for achieving this
objective is given in the Micropro Word-
Star training guide. It involves typing
Control -P and Return at the end of the
group of words to be underlined; a series
of underline characters, ASCII 5F, is
then typed in the normal way where
underlines are required with a carriage
return at the end.

While the procedure may sound
tedious, it is in fact both quick and easy to
do as it follows normal typing practice.

P L Mcllmoyle,
Twickenham,

Middlesex.

. . . if you want it
I TOO use WordStar and am impressed by
its capabilities. I am glad that it does not
underline spaces indiscriminately since
this would give text an even more pecu-
liar look. You can easily overcome the
problem of underlining spaces in under-
lined text by typing the standard under-
line character in such places.

WordStar quite sensibly will only
underline a character. On my printer, a
Qume 5 using a Gothic 12 daisywheel,
the phantom space control PF and phan-
tom rubout control PG print the £ and .1
symbols respectively. It is unfair to lay
the blame for this at MicroPro's door
since it obviously relates to the configura-
tion of the system in use - hence
MicroPro's advise to contact the dealer
who supplied the equipment.

John Lewis,
Oxford.

Rights and wrongs
INDUCTION is induction and to try and
distinguish between different types of in-
duction seems fruitless. Those interested
might find some helpful contributions
in the collection of readings Scientific
Revolutions edited by Ian Hacking,
published by Oxford University Press.

It is asserted by Carl Zetie on page 37
of the October issue that

10 A = 1
is a correct program, and with goodwill I
might believe so. Without goodwill I do
not believe this program is correct: it
produces an error on the ZX-81, no Let;
and another error appears when it is run
on the Atom, no End. I therefore ask for
a proof that this program is correct.

Boris Allan,
Stockport,

Cheshire. El
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Spectrum's delays
SINCLAIR RESEARCH entered
the record books with the suc-
cess of the ZX-81, a micro
which has now sold half a mil-
lion worldwide. Sales were
pushed above this magic num-
ber after the price was reduced
to £49.95 including VAT and
the range and number of retail
outlets was considerably en-
larged.

Yet the success of that
machine is thrown into deep
contrast by the supply difficul-
ties associated with the newer
ZX Spectrum. At the time of
going to press the expected
delivery date for newly
ordered Spectrums is January
1983 - a delay of around
three months from receipt of
customers' orders.

The offer of a £10 voucher
which may be spent on Sinclair
Research hardware or soft-
ware has been made to those
would-be buyers who are
patiently waiting. Further corn -

Eyes for
the micro
VISUAL RECOGNITION hard-
ware is becoming less expen-
sive. For under £2,000
Digithurst has brought out a
system suitable for use with
the Apple, Acorn, the BBC
Micro or Commodore Pet with
high -resolution graphics card.
Other interfaces will be avail-
able.

The system consists of a
camera and interface box. The
camera scans the object in its
field of view and a 128 -by -128
bit image is sent back to the
host computer. The image can
be stored in 2K of memory,
where user software can get to
work on it. Simple routines
could be used to reformat it
for printing or display, or to
compare it with a previous im-
age. More sophisticated soft-
ware could facilitate practical
applications such as quality
control in manufacturing or
visual sensing for robotic sys-
tems. More details from
Digithurst Ltd, Leaden Hill,
Orwell, Royston, HertfOrd-
shire SG8 5QH. Telephone:
Cambridge (0223) 208926. M

Sinclair and his latest micro - customers face a long wait.

pensation will come in the
form of the size of the range of
available software, which in-

cludes games, educational and
even some serious applications
programs.

Full-scale APL
THE PROGRAMMING LAN-
GUAGE APL has an enthusias-
tic following in the world of
mainframe computing, but un-
til now no full implementation
has been available to run
under CP/M.

Viz -APL, from a company
called Inner Product, con-
forms to the proposed ANSI
standard and closely matches
the IBM definition of APL. It
runs on Z-80 based CP/M sys-
tems and is available now,
costing £360.

The problem APL im-
plementers face on eight -bit
systems is the limited address
space available, typically 64K.
Viz -APL overcomes this by
using a virtual -memory man-
agement technique. The user
can assume a workspace of up
to 1Mbyte; providing the on-
line disc capacity is available
the software arranges for the
appropriate chunk of work-
space to be in memory when
needed, swapping out the
least -used chunk to make
room for it. Obviously paging
the contents of memory to and
from disc takes time, so this
approach will work best on
hard -disc systems.

APL adherents claim it is
possible to develop programs
very rapidly in the language. It
is particularly suited for ap-
plications which change
rapidly, such as forecasting and
modelling, and APL can be
used in the style of a sophisti-
cated and ultra -powerful Visi-
Calc. APL's somewhat bizarre
mathematical notation has to
be learnt before you can use it,
but APL programs are very
compact.

Further details on Viz -APL
from Inner Product, Eagle
House, 73 Clapham Common
South Side, London SW4
9DG. Tel: 01-673 4047.

Coming
events
Expert Systems
An intensive one -day course
with a practical emphasis will
take place at the Polytechnic
of North London, London N7
on Monday December 20,
1982. Further details from
Richard Forsyth, Department
of Maths, Statistics and Com-
puting, Polytechnic of North
London. Telephone: 01-607
2789 extn 2316.

IT Year Conference
Two-day conference on in-
formation technology at Bar-
bican Centre, London on
December 8-9, 1982. Parti-
cipation is by invitation only;
for an invitation contact The
IT'82 Conference, Online
Conferences Ltd, Argyle
House, Joel Street, North-
wood Hills, Middlesex HA6
ITS. Telephone: Northwood
(09274) 28211.

Localnet '83 (Europe)
A conference on local network
systems will be held at the
Royal Lancaster Hotel, Lon-
don on March 8-10, 1983.
Further details from Online
Conferences. Telephone:
Northwood (09274) 28211.

Computer convention
Conferences, exhibitions and
workshops on the application
of information technology to
business, education and en-
gineering make up this event
at the North-East London
Polytechnic, Barking Precinct,
Longbridge Road, Dagenham,
Essex on November 15-19,
1982. For details contact J G
Smith. Telephone: 01-590 7722
extn 2062.

Home health advice
IF YOU MISS the Radio Doctor
you will be pleased to learn
about the Home Doctor Series,
which Eastmead Computer
Systems say is an "Excit-
ing breakthrough in home -
health advice". The series
consists of six cassettes, each
containing about 18 programs.

The subjects range from
Basic Medicine to 101 Home
Nursing Tips. While aimed at

home -computer owners, the
programs could equally well
be used in schools and for
health education in factories,
etc. You need a Vic -20 to run
them, though Sinclair versions
are in preparation.

Eastmead Computer Sys-
tems, Eastmead House, Lyon
Way, Camberley, Surrey
GU16 5E2. Telephone: Cam-
berley (0276) 682041/2.
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HP joins portable battle
1983 LOOKS LIKE being the
year of the truly portable
computer. Following the
announcement of the £500
Epson HX-20 portable compu-
ter which was reported in last
month's issue, the giant instru-
ment, minicomputer and cal-
culator manufacturer Hewlett-
Packard has launched its own
portable computer. The HP -
75C weighs under 21b, is
scarcely bigger than a repor-
ter's notebook and can run for
30 hours off its own internal
batteries while in its maximum
power mode.

The price of £694 for the
cheapest model seems expen-
sive, but it will sell on the basis
of the Hewlett-Packard name
and its worldwide strength in
the scientific and engineering
community. HP is a $4 billion
turnover company which has
already sold over half a million
HP -41C programmable calcu-
lators, which the company
now prefers to call a hand-held
computer. The new machine
will be available immediately
from HP dealers.

The HP -75C portable com-
puter looks very like a large
calculator, with its 32 -charac-
ter LCD display and generally
unobtrusive design. But inside
is an eight -bit custom HP pro-
cessor chip, 16K of RAM ex-
pandable to 24K, and 48K of
ROM containing an extensive
operating system and Basic.
The Basic can cope with very
large numbers, with exponents
in the range of plus or minus
499, displaying 12 significant -
digit precision.

The keyboard uses calcula-
tor -style click keys in a
QWERTY layout, spaced
more closely than on a type-
writer. All keys can be soft-

ware defined to customise the
machine to a particular ap-
plication, and provision is
made to accept clip -on
keyboard overlays. There are
three slots beneath the lower
edge of the keyboard for 16K
plug-in ROM modules, which
could neatly hold the custo-
mising applications software.

Mass storage takes the form
of hand -pulled cards which
hold 1.3K. The advantage of
this approach over the higher -
capacity microcassette drive
- as used on the Epson - is
that the unit is very compact,
and reading and writing the
cards consumes very little

power. The unit is located to
the right of the space bar.

The built in date -time clock
can be used with the pro-
grammable bleeper to signal
appointments, or can be used
to time real -world events or
set programs running. The
operating system can handle
several programs in memory at
the same time - as many as
the available memory permits.

The machine is fitted with
the two -plug Hewlett-Packard
Interface Loop, a low power
consumption network inter-
face which can accommodate
up to 30 devices. The HP -85C
can be connected via the loop

to plotters, printers, HP in-
strumentation, TVs or moni-
tors connected via the HP
video interface unit, or HP
Series 80 computers. In this
way the HP -75C can function
as part of a larger system.

Not much ready -written
software is available at pre-
sent. HP is providing a series
of solution books and will be
covering the commonest
generic applications such as
statistics, finance and maths
but appears to be relying on
the user community to pro-
duce the bulk of the applica-
tions software.

There is no disguising
that the HP -75C is an ex-
pensive computer which looks
like a calculator, but neither
fact should deter the sophisti-
cated engineering or scientific
user - the people at whom
the machine is clearly aimed.
HP believes that portable
computers will be the fastest -
growing segment of the com-
puter market.

More details from Litera-
ture Section, Hewlett-Packard
Ltd, King Street Lane, Win-
nersh, Wokingham, Berkshire
RG11 5AR. Telephone:
Reading (0734) 784774 ext
2084.

Fast 256K pseudo -disc
AS THE COST of RAM chips
falls, products which emulate
discs in RAM memory can be
expected to become a very
popular way of enhancing the
performance of computer sys-
tems. Writing to and from
RAM is very much faster than
accessing a disc, particularly a
floppy disc, so any application
which involves frequent trans-

fers of data between disc and
memory should benefit. Ob-
vious examples are database
programs and programs using
high -resolution graphics
screen images held on disc.
The user will only have to re-
member to copy to a real disc
at the end of each session,
since RAM loses its contents
when the power is turned off.,

The interactive computer keybbard is a simple device
which may be placed over the QWERTY keyboard of
most microcomputers. Its purpose is to allow the
micro's keyboard to be used by anyone, no matter how
inexperienced. A selection of up to nine keys, each with
large easy -to -read captions, turns the daunting
computer keyboard into an extremely simple control
panel. With keys labelled Yes, No or Maybe, complex
diagnostic information can be obtained from the general
public. The keyboards are already in use in hospitals
to test handicapped patients. Further details of the
interactive computer keyboard can be obtained from MS
Electronics Marketing, 41 Palace Road, Bromley, Kent.
Telephone: 01-464 3074.

The Basram card provides
256K of pseudo -disc space for
the Apple II, and is compat-
ible with DOS 3.3, Pascal and
the Z-80 Softcard. It costs
£470. Once the card is plugged
into peripheral slot 5, any Dos
command addressed to that
slot will execute exactly as if a
floppy were present - but
more quickly. The ordinary
Apple Copya utility is used to
transfer the contents of Bas -
ram from and to disc at the
beginning and end of sessions.

Basram is manufactured by
Basis, the German company
which produces the Apple II
plug -compatible machine the
Basis 108. Details of both pro-
ducts are available from Com-
munity Computers, 34 Dragon
Street, PO Box 3, Petersfield,
Hampshire GU32 2ER. Tele-
phone: Petersfield (0730)
87567.
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Torch discs for BBC
THE TORCH Z-80 based disc
unit for the BBC Micro turns
this powerful home micro into
a "real" computer system
capable of running CP/M soft-
ware. The unit is easily in-
stalled and contains a Z-80 pro-
cessor board with 64K of
RAM, two 400K floppy -disc
drives and the Torch CPN
operating system, enabling
BBC Micro owners to access
the large range of CP/M soft
ware.

The operating system is
stored in two ROMs which
contain all the disc- and file -
handling commands. The sys-
tem comes with complete
documentation plus a disc con-
taining utilities and demon -

Versatile
printer
THE DAISY SYSTEMS M-45 prin-
ter has been designed so that it
can be used with a large num-
ber of computer systems -
anything from a mainframe to
a mini or a micro. The change
is effected by swapping a
simple plug-in interface unit.
The M-45 features a long -life
hammer assembly which the
manufacturer claims will last
up to three times as long as a
conventional daisywheel print
head.

The print speed is 45 charac-
ters per second with pro-
portional spacing; for plotting
there is a resolution of 5,760
points per square inch. The
M-45 costs £1,380; for details
contact David Lyon, Periph-
eral Hardware Limited, Soli-
hull, West Midlands. Tele-
phone: 021-745 3033.

stration software. The cost is a
crippling £995, but then all is
contained within the one box.

Real-time
clock
VARUNA's REAL-TIME Clock is
designed to fit inside the case
where its on -board battery
back-up enables continuous
operation for up to six months,
without the host computer
being switched on. The device
allows immediate readout of
tenths of seconds, seconds, lOs
of seconds, minutes, lOs of
minutes, hours, lOs of hours,
day of week, days, lOs of days,
months and lOs of months.
Ready built it costs £40. Varu-
na Electronics, Horsell Park,
Woking, Surrey.

New products in brief
Sirius Forth
KUMA COMPUTERS has
announced Fig Forth 1.1 for
the Sirius 1 operating under
CP/M-86. It includes an
incremental compiler, text
editor and virtual -memory
system, with a floating-point
option promised for "the very
near future". The price: £185.

Kuma Computers, 11 York
Road, Maidenhead, Berkshire
SL6 15Q. Telephone: Maiden-
head (0628) 71778.
TRS/Genie Electric NoteBook
SOUTHERN SOFTWARE has
announced a new relational
database manager for the
TRS-80 Models I and III or
Video Genie. It is called Elec-
tric NoteBook and costs only
£69.95. Keyed retrieval and
update is supported on all
fields via interactive displays,
and final presentation of the
data is by user -defined re-
ports.

For further information on
the Electric NoteBook contact
Southern Software, PO Box

At the same time as launching the new poilable HP -75C,
Hewlett-Packard has brought out a totally new product

for the well-defined desk -top personal -computer slot.
The HP -86 runs all HP's Series -80 software as well as
CP/M products. Based around an eight -bit custom HP

CPU, the system has 64K of user -available RAM,
expandable to 0.5 Mbyte. It has a choice of 9in. or 12in.

screens displaying 80 by 24 characters or 544 -by -240
point graphics; its many disc options start with a new
270K 5.25in. floppy drive. Software packages available
include a graphic enhanced version of VisiCalc and a

comprehensive graphic presentation pack for use with
HP plotters. An HP-IB interface is built in, and the

Hewlett-Packard Interface Loop as used on the HP -75C
is also available. Start price for the HP -86 is £1,252,

making it the lowest -price HP desk -top model. LI]

Further details from Torch
Computers. Telephone: Cam-
bridge (0223) 841000.

39, Eastleigh, Hampshire S05
5WQ.

Victor 9000 Tabs
TABS has standardised its well-
known accounting system on
the new Victor 9000 16 -bit
micro from DRG. This is
hardly a surprise, as Tabs was
already available for the
almost -identical Sirius 1.

Tabs Ltd, Sopers House,
Chantry Way, Andover SP10
1PE. Telephone: Andover
(0264) 58933.

Fortune 32:16 micro
THE FORTUNE 32:16 iS a new
microcomputer using the
Motorola MC -68000 chip, a
32 -bit processor with a 16 -bit
data path. It runs the Unix
operating system and can sup-
port up to 16 users, though it is
likely to be used most often as
a single -user multi -tasking
micro.

As its first U.K. distributor,
Fortune has appointed IBR
Microcomputers of Unit 7,
Suttons Industrial Park, Lon-

don Road, Earley, Reading,
Berkshire.

Apple abstracts
FOR THOSE who find it hard to
keep up with all the articles
published about the Apple,
Parjon has introduced Apabs,
an abstracts service. It pro-
vides a full reference, a short
summary, and a "star" mark-
ing for each piece. Apabs is
available as a printed publica-
tion and on disc from Parjon,
14 Broadway, London SW1H
OBH.

Select on Xerox 820
THE EXCELLENT Select word
processor is now available in
"United Kingdom English"
for the Xerox 820 Model II
micro. Select Information Sys-
tems also has French and
Norwegian versions, and is
working on German, Spanish,
Italian, Danish, Swedish, Fin-
nish and Dutch. Select In-
formation Systems, 919 Sir
Francis Drake Boulevard,
Kentfield, California 94904. al
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We've cracked
the basic problem.

Sord has solved the hardware -software,
chicken -egg problem. By making all
other micros seem basic.

Pips is the solution: Because Basic is the
problem. Pips -Pan Information
Processing System - is Sores new
high level language that is 20 times
easier to learn than Basic.

User proficiency in Pips is achieved after
just 24 hours. A remarkable feat when
compared to the 4 to 6 weeks it takes
to learn Basic.

A complex office task which can take
one week to learn on Basic can be
completed on Pips in just five minutes.
Pips is indisputably a unique break-
through in operator convenience. And

typical of Sord 's total awareness of
consumer needs.

 The pace of such forward -looking
product development has thrust Sord to
the forefront as Japan's fastest growing
micro -computer company. A position it
has held for 6 years.

 Unlike any American competitor Sord
has a complete range of powerful hard-
ware. From the £100 hand-held micro to
the complex 16 bit multi-user micro
system. All equipped for any task. And
extremely competitively priced.

 To potential dealers, Sord offers an
attractive dealer package which could
include financial backing from a major
international bank.

Circle No. 151

PIPS

s
I

 If you would like to participate in and
profit by Sores growth, please complete
the coupon now or 'phone 01-930 4214.

Sord Computer Systems Inc., Samuel House,
St. Albans St., Haymarket, London SW1.

Please send me further information on Sord.

I am presently a successful
"micro -computer" dealer
I am especially interested in the
exclusive dealer financial package

Name

Position

Company

Address

PC 2

5 CI
TOKYO AND NOW LONDON



The new generation
that interfaces with

most microcomputers
Mannesmann -Tally's new MT100 series of matrix serial

printers for microcomputers is now available from local computer
shops and suppliers.

MT100 series printers are utterly reliable. They're a new
generation of Europrinters made in West Germany with full
technical and service back-up from our headquarters here in
the UK.

They give high performance at a very reasonable price. Ideal
for professional businesses. Or educationists. Or enthusiasts
who value the latest technology.

Two basic models- MT120 and 140
Main difference is in column width. The MT120 is the 80

columns version whilst the 140 features 132 columns.
Both models come in three variants giving a range of standard

features which normally are beyond the scope of microcomputer
orientated printers.

MANNESMANN
TALLY

9 x 7 matrix, 160 cps high speed output - often doubled by
microprocessor control choosing shortest possible print path in
either direction.

Selectable 18 x 40 matrix for high definition correspondence
quality.

10 different character sets, 96 characters each.
OCR A and B character fonts using 9 x 9 matrix.
Four different character pitches between 10 and 20 cpi, each

of which can be printed in double width.
Two colour printing.
All MT100 series printers are small, quiet and highly versatile.

End user prices start at £390.
For further pricing and availability use the MT100 hotlines

on Reading (0734) 586446/7/8 or look in at your computer shop.
Alternatively write to us for full details.

the source of the Europrinter  Circle No. 152

Ing Mannesmann Tally Limited, 7 Cremyll Road, Reading, Berkshire RG1 8NO.Tel Reading (0734) 580141 Cables: Tally -Reading. Telex: 847028.
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Sirius
software
COINCIDING WITH its television
advertising campaign in which
a robot mutates into a woman,
ACT Sirius has brought out a
catalogue designed to show
that plenty of software exists
for its 16 -bit machine. ACT
claims to have sold over 3,000
systems and is clearly going all
out to establish a strong user
base before the IBM Personal
Computer arrives officially in
the U.K. - though the date
for this event seems to have
slipped quietly from Septem-
ber 1982 to an indefinite time
in the future.

The Sirius catalogue Exhibit
One lists both ACT's own
range of applications software
and over 50 products from in-
dependent suppliers. Copies
from ACT (Sirius) Ltd,
Freepost, Halesowen, West
Midlands B63 3NT. Tele-
phone: 021-501 2284.

Unix OS
at root of
new name
CDS COMPUTERS LTD 15 SO

taken with the Unix operating
system that it has changed its
name to Root Computers Ltd.
Although the connection will
be obscure to many, Unix
buffs will know that Root is
used when developing or run-
ning program modules. Many
industry commentators predict
a bright and rosy future for
Unix.

Root was the first U.K.
company to be granted a
licence for the Unix System III
operating system and is now
established as one of the world
leaders in this field.

Root Computers Ltd, Saun-
derson House, Hayne Street,
London, EC1A 9HH. a

The Strobe 100 plotter costs under £600 and interfaces
to all the common microcomputers. It plots with a
resolution of 500 points per inch on the A4 -size paper or
overhead projector transparencies, using colour pens.
Software is available to do business graphics, including
one package to interface with VisiCalc and other Dif-
format files. Apple II and Ill, Commodore Pet, Tandy,
Osborne, S-100 and RS -232 interfaces are available
now. For further information on the Strobe 100 plotter
contact the U.K. distributor, Data Efficiency, Maxted
Road, Mayland Avenue, Hemel Hempstead, Hertfordshire
HP2 7LE. Telephone: Hemel Hempstead (0442) 63561. al

Date is set for
Northern fair
PERSONAL COMPUTER enthu-
siasts in the Greater Manches-
ter and Merseyside area are to
have their own computer ex-
hibition, the Northern Com-
puter Fair, which is being held
at Belle Vue, Manchester
from November 25-27. More
than 60 companies have
already booked space at the
show, which will be the largest
exhibition specifically de-
signed as a showcase for
personal computers, home
computers and small business
systems, to be held in the
North-West.

The exhibition will feature a
wide spectrum of equipment
ranging from the Dragon 32,
the attractive colour computer
recently introduced by Mettoy
at just under £200, up to the
powerful Sirius 16 -bit compu-
ter with Pulsar software which
has been widely advertised on
TV, from Raven Computers of
Bradford.

A number of computer
clubs and user groups includ-

ing the Manchester Computer
Club, the Manchester Acorn
User Group and the Tangerine
Users' Group will be partici-
pating in the Northern Com-
puter Fair to provide advice
for those who are just starting
to get to grips with personal
computers. On a more profes-
sional basis the National Fed-
eration of Microsystems Cen-
tres, a body whose activities
are co-ordinated by the
National Computing Centre,
will be providing advice for
business and professional
people on the introduction and
use of microcomputer systems.

A £50,000 promotion
budget which includes TV
advertising on Granada and
the new ITV Channel 4 will
publicise the Fair.

The exhibition is sponsored
by Practical Computing and
Your Computer and we look
forward to welcoming you to
our show. Remember to clip
the half-price admission
coupon which you will find in

Checkmate to Boss
IN A RECENT competition the
Vic -20 chess program Boss
confounded the opposition.
Set at a level of skill where the
average response time was 60
seconds, the Vic -20 game
managed to beat Sargon II on
the Apple II, Petchess, and
Chessmaster on the Texas TI -
99/4A.

The game is available as a
cassette and requires a mini-
mum of 8K expansion. There
are 10 levels of play, giving
response times between a
lightning one second-which is
very easy to beat - to a
funereal nine hours, for which

most people do not have the
time or patience. The compu-
ter will indicate how many
moves ahead it is considering,
and the number of moves until
mate.

Castling, queening and en
passant are all implemented in
a standard way. There is a
wide range of "book" open-
ings and the graphics are ex-
cellent. Boss is available from
Audiogenic or through the
nationwide network of Vic
dealers at £14.99, inclusive of
post, packing and VAT.
Audiogenic Ltd, PO Box 88,
Reading, Berkshire.

Flashback to April and the
highly successful Earls Court
Computer Fair.

the advertisement pages of this
issue.

For further information
about the Northern Computer
Fair, including stand availabil-
ity and party rates, contact
IPC Exhibitions on 01-643
8040.

Biosis now
on CP/M
BITS is a new information dis-
tribution service designed for
use with desk -top computers.
It consists of regular deliveries
of diskettes containing in-
dexed citations or abbreviated
text selected from Biosis,
the world's largest English -
language life -science informa-
tion service. The records are
chosen according to criteria
laid down by the user.

To be able to use Bits, the
recipient needs a Z-80 based
CP/M computer, 48K user
memory and two disc drives
using 5.25in. or 8in. single -
density floppies. The cost is
calculated on a charge for the
floppy discs used. For further
details contact Biosciences In-
formation Service, 2100 Arch
Street, Philadelphia, U.S.A. ID
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THE UM -121 VIDEO MOMTOR .circie. 153
Unmatched value through high quality
and high volume manufacturing

Compatibility with the majority of
popular microcomputers

High resolution video display with
improved character definition

Versatile exterior controls facilitate
display adjustments
From only £45.00
(Dependant on order value)

The ZVM-121 is a high quality, high resolution
12" monochromatic video monitor. Backed
by massive resources and decades of
experience in video electronics, Zenith Data
Systems provides you with reliable products
from a reputable source.

data
systems

BRISTOL ROAD, GLOUCESTER GL2 6EE
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THE STORY behind the Torch computer
starts some years ago when Martin Vlie-
land-Boddy and Peter Harris, the two
partners now at the top of the Torch tree,
were working as management consult-
ants. Their work consisted of applying to
the world of high technology the skills
they had learnt in a previous incarnation
as chartered accountants. This experi-
ence led to the formation of Climar, a
new company mainly concerned with
writing applications -software packages.
At the same time they engaged in a
number of other businesses, including
marketing the Acorn Atom microcom-
puter in Canada.

It was this fringe activity which proved
decisive, as it gave the company some
solid links with one of the U.K.'s top
microcomputer manufacturers. After
some time spent in the microcomputer
business, and some extensive market re-
search, the directors of Climar realised
that there was a gaping hole in the micro-
computer market: the Torch is the pro-
duct to plug this gap.

Influential link
A new company, Torch Computers

Limited, was formed to manufacture the
new machine, and among the directors
were Chris Curry and Hermann Hauser
of Acorn. Their role was short lived, as
the contract for the BBC Micro provided
them with more than enough work else-
where. The computer was to have been
based on hardware designed and built by
Acorn, but this was another plan that had
to be modified.

The original design was developed by
Acorn into the popular BBC Micro while
Torch, working along parallel lines, de-
cided to standardise on the BBC model
B, adding a Z-80 board and a number of
other refinements. Interaction between
Torch and Acorn remains much stronger
than a supplier -OEM relationship: Torch
supplies Acorn with a floppy -disc unit for
the BBC Micro, and the firm also de-
signed the ULA-based system, known as
the tube, for communicating between
processors.

Torch also makes the card carrying the
extra Z-80 processor for the BBC Micro,

Torch: a tool
for the 80s?
In a market overflowing with Z-80 based CP/M
business machines the Torch stands apart. Bill
Bennett reveals the background to this
adventurous British micro.

as well as an operating system which is
rather cheekily named CPN. As you
might expect, CPN is a version of that
other ever -popular but less than perfect
operating system. Though 6502 based, it
maintains full compatibility with the
Digital Research product, even to the
point of allowing WordStar to run.

Both Harris and Vlieland-Boddy see
the market as being the most important
factor regarding their main product. To
this end the Torch micro incorporates
much fairly new technology, but nothing
that is not tried and tested. What is
remarkable about the Torch is the way
that the component parts are put
together: in the best engineering tradi-
tion, the Torch simply amalgamates
existing state-of-the-art components in a
new and exciting way.

In essence the Torch is a twin -pro-
cessor computer with sophisticated com-
munications facilities. To develop the
machine the company just went along the
road to Cambridge University's computer
science department where it picked out
all the brightest young prospects. Most of
them were signed up to Torch before they
took their finals.

The company operates from a
converted period building in the flat
countryside a couple of miles outside
Cambridge. Proximity to the learned city
is important, for the microcomputer pond
is very small and most of its big fish swim
in the waters around Cambridge. Not
only is there a wealth of industrial talent
in the area - with names such as Sinclair
Research, Acorn, and the Altwasser-
Vickers Jupiter project, to mention a few
- but also a collection of some of the
best academic brains in the computer
world. Add that to a fast link to London
and you have the ideal environment for a
company building a new micro.

The fact that Torch is based in a vil-
lage, not in the city itself, is a reflection of
that part of the company's philosophy
which has led to high-powered com-
munications facilities being a standard
feature of the computer. The Torch con-
tains a Modem within its case; it has
already been granted full British Telecom
approval and can be connected straight

into the international telecommunica-
tions system.

Once patched into the telecoms net-
work, the user has access to all kinds of
services including Prestel and viewdata -
the relevant adaptor being an integral
part of the Torch - and Teletex, the new
international data communication stan-
dard. The new British Telecom Gold
service will link the Torch to a huge
mainframe computer providing access to
software and an electronic mail service.

Networks and bleepers
Two Torches can communicate directly

over the telephone, the incoming mes-
sages being received by a background
processor and stored. At present, a
bleeper tells the user that a message is
being received, though it will be replaced
in the very near future by the reassuring
voice of BBC newsreader Richard Baker.
For networking fans there is an Econet
port as well, allowing local networking of
up to 256 stations. It is fairly slow, but it
does have the advantage of being very
cheap. The phone -up facility can be auto-
mated so that an operator can sign off
after a busy day's work, and while he or
she is at home in front of the television
the Torch is beavering away phoning up
all and sundry at off-peak rates.

The telephone messages and all other
input/output functions are handled by the
6502 background processor on the BBC
board. It is in this area that the CPN sits,
leaving the best part of 64K on the Z-80
board free for programming and data
storage. The 635K in this area compares
with a typical 26K left for programs in a
typical CP/M system. In this area, one or
more applications programs could be
used or the user could write custom soft-
ware in either the up-and-coming BBC
Basic or the more common MBasic.

The Torch is set to change the way that
business is done. The dealer network
itself has standardised on the machine,
and orders are placed on the system over
the telephone. The popular phrase for
the opportunity presented by this
machine is "telecommuting": maybe the
Torch is the tool for the 1980s, the first
real telecomputer.
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TRS 80GENIE SOFTWARE
from the professionals

i-n iRk L. LDOS Tm
LDOS is an advanced and sophisticated disk operating system for the TRS-80 Models I and III, the original

Video Genie, the Genie I and Genie II. It comprises some 113K of code. It was over a year in development and cost
in excess of 1/4 million dollars to write. It contains an advanced Disk Basic Interpreter enhancement, a complete
Job Control Language compiler and many other features.

Obviously it is also complex. This is why it is accompanied by some four hundred pages of manual. It is not the
best system for beginners.

On the other hand, LDOS contains so many important features that if a person is just starting out with disks he
should be aware of them and, if you like, raised in the right habits. Presently available lower cost disk operating
systems are all "first generation" and are primitive. Indeed, they tend to train a person in the wrong direction.

For those people who are either just starting with disks or who wish to get an insight into a full scale first
quality disk operating system, smal-LDOS has been produced. It is a sub -set of LDOS and has a manual of 160
pages. It is not an exaggeration to say that it contains most of the advantages of LDOS but still maintains an utter
simplicity in use. It is, if you will, a sampler for the main system.

It is also, to the best of our knowledge, the first DOS for these machines that can be upgraded to the larger
version at a very reasonable cost. This is because with every smal-LDOS is supplied a coupon to the value of £15.
This is redeemable against the purchase of a brand new full LDOS. There are only two stipulations. The first is
that the redemption must be through us, not one of our dealers, and secondly the coupon can only be used for the
purchase of an LDOS.

Smal-LDOS contains 21 Library Commands, 7 Utilities, 2 Device Drivers or Filters, and Disk Basic as follows:
APPEND DI R MEMORY
ATTRI B DO RENAME
AUTO FILTER RUN
CLOCK KILL SET
COPY LIB SYSTEM
DATE LIST TIME
DEVICE LOAD VERIFY
BACKUP HITAPE RDUBL
CONV PDUBL REPAIR
FORMAT PR/FLT KKI/DVR
LBASIC

For those of you not familiar with the features mentioned above, a brochure is available on either or both
smal-LDOS and LDOS. On the other hand you may wish to order immediately, in which case:

smal-LDOS £38
Plus £1 shipping

+ V.A.T.

MOLIMERX LTD
A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL -ON -SEA, EAST SUSSEX.

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage. 1/011Aosa
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THE RICOH 1600S
If it's high performance you're

looking for, the Ricoh 16005 is for you,
offering an amazing 60 characters in
just 1 second. An updated version of
the tried -and -tested 1600, the new S
model has been re -designed and fitted
with all sorts of extras. Yet one thing
hasn't changed - the price, making
the 1600S cheaper than any equivalent
model on the market. This superb
performer incorporates the Z80 micro-
processor, auto bidirectional printing
and look -ahead logic, increasing speed
and efficiency. Other capabilities
include proportional spacing, graph
plotting and word processing enhance-
ments. The printer includes a standard
centronics interface, and RS232 and
IEEE options are available,

The Ricoh 1600S is available only
from MIcropute and their authorised
dealers, all backed up with a nation-
wide service network. If you're
interested in the 1600S either as a
customer or as a dealer, send the
coupon now.
"Picture shows 1600s fitted with tractor feed option"

r7.7.7.7,7d7.77.7,h7R77675
Nome

Position

Company

Address

ray a

RICOH 1600S THE PERFORMANCE HAS*
RISEN - THE PRICE HASN'T

a- -a

FEATURES COMPETITORS

DIABLO
630 SPRINT 5 WRITER

QUME SPIN- RICOH RICOH
RP.1600 RP.1600S
(10 DATA)

PRINT SPEED
(CPS) 40 45/55 55 60 60

PRINT ELEMENT DAISY-
WHEEL

DAISY-
WHEEL

THIMBLE DOUBLE DOUBLE
DAISY- DAISY-
WHEEL WHEEL

AUTO
BIDIRECTIONAL Yes No No No Yes

AUTO LOGIC
SEEKING Yes No Yes No Yes

PROPORTIONAL
PRINT
CAPABILITY Yes Yes Yes No Yes

EXTENDED
CHARACTER SET No No Yes Yes Yes

LETTER QUALITY
PRINT Yes Yes Yes Yes Yes

CUSTOM INTER-
FACE OPTION No No No No Yes

PRICE £1675 £1950 £1950 £1450 f1450
The above information was gathered from distributors and
abstracted from their current literature. Prices shown are those
advertised at the present time.

 Circle No. 155

MICROPLJTE
microcomputer systems

Catherine Street, Macclesfield, Cheshire.
SK11 6QY. Tel: Macclesfield 612759
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Jack Schofield takes a
look at the 64K
"SuperVic", expected to
go on sale at under £350.
THE 40 -COLUMN Vic has been rumoured
for some time and, in a way, this is it. A
much more powerful machine than the
Vic, the Commodore 64 has many sound
and graphics features which challenge the
Atari 400 and 800 micros in the home -
computer field.

The Commodore 64 uses a new chip,
the MOS 6510, which has an internal
architecture identical to the 6502, but
offers better memory -addressing capa-
bilities. It is designed to take a Z-80 as a
second processor, providing a 64K
machine capable of running CP/M for
under £450.

The similarities to the Vic -20 are clear:
the Commodore 64 fits in the same case,
though it is a different colour, and the
keyboard appears to be identical though
the keys themselves are more comfort-
able to use. The layout of the I/O ports is
also similar, but the 64's cartridges are
much smaller than the Vic -20 versions
and are not interchangeable with them.
The 64 runs Basic 2.0, which seems to be
the same as the Vic -20 language, but its
25 -row by 40 -columns screen format is
different from the Vic's so the colour
graphics and sound Pokes are not the
same.

The most immediate difference is
obvious on powering up. Ingtead of a
measly 3.5K, the Commodore 64 offers
38,911 bytes free to Basic plus 20K of
ROM. It is quite a way short of the 64K

COMMODORE 64

)1) I H

promised by the name, but more RAM is

Vic -20 users will recognise the 64's case, though it is a darker colour.

available through the use of a banked -
memory system. The ROM overlays
further areas of RAM, which can be
accessed by changing the memory con-
figuration. For example, by switching out
Basic it is possible to free 52K of RAM
for use with machine code or with other
languages loaded from tape or disc. You
can achieve 60K of RAM if you are
prepared to lose all the I/O drivers.

The Commodore 64 has movable
object blocks or "sprites" like those of
the Texas Instruments TI -99/4A or the
player -missile graphics of the Atari mic-
ros. A sprite is a predefined shape that
can easily be moved relative to the back-
ground and to other sprites. According to
the setting of priority registers, sprites
can move in front of or behind other
sprites and other screen contents, includ-
ing text. A "hit register" can be set to
detect collisions.

Where the Atari offers four eight -bit -
wide players and four two-bit missiles,
the Commodore 64 offers eight sprites,
each constructed as a 24 -by -21 dot array,
that is three bytes wide. By programming
in machine code you can have up to 256
sprites.

The Commodore sprites can be in two
colours; three colours are available if you
are prepared to accept reduced defini-
tion. The Atari system only permits a
single colour for its sprites.

The Commodore 64 offers far more
graphics facilities than the Vic -20 thanks
to two new video interface chips, num-
bered 6566/6567, which will access up to
16K of RAM for screen -display informa-
tion on a 320 -by -200 pixel memory -map-
ped screen. The 16 colours which it can
display simultaneously can be accessed
from the keyboard, as on the Vic -20, or
by Pokes.

Perhaps it is stretching it a little to say
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Specification
Microprocessor: MOS 6510
Memory: 64K RAM, 20K ROM; 38K RAM

available to Basic
Keyboard: QWERTY with 62 keys

including four function keys
Display: TV or monitor, 40 columns x 25

lines; high -resolution mode 320 x 200
pixels

Sound: Three voice -synthesiser with
nine -octave range

Language: Commodore Basic 2.0
Ports: Serial and parallel ports, two

joystick ports, one ROM cartridge slot
Dimensions: 404 x 216 x 75mm.
Weight: 1.82kg. (41b.)

there are 16 colours: you can Poke 16
numbers - 0 to 15 - into the colour
locations, but the resulting colours in-
clude black, white and three shades of
grey. The remaining 11 colours include
two reds, two blues and two greens, there
being a light and a dark version in each
case. The Basic installed on the Com-
modore 64 is desperately lacking in com-
mands for high -resolution drawing on the
screen. If you want to draw a line you
have to plot it bit by bit and Poke it in.
There are no useful commands like Plot,
DrawTo, Circle and Fill, or Paint.

When it comes to sounds, however, the
Commodore 64 offers quite a lot, thanks
to a new chip, called Sid - the 6581
sound interface device. Where Atari's
Pokey chip offers four voices and a three -
octave range, Sid provides three voices
and a nine -octave range. Further, the

The I/O ports are similar to the Vic's, except for the smaller cartridge slot.

Commodore 64 offers ADSR control of
sound, like a synthesiser. ADSR is short-
hand for the way the actual sound en-
velope is controlled - Attack/Decay,
Sustain/Release - and by using its facili-
ties it is possible to simulate various
instruments quite well.

The limitation to the sound facilities is
that, again, they are controlled by Pokes,
and a lot of control means a lot of Pokes.
The sample sound program in the User's
Guide uses no fewer than nine, plus a
delay loop, to play one note. There are
separate Pokes for the volume, attack/
delay, sustain/release, choice of high- or
low -frequency range, pitch and wave-
form, and then three Pokes are used to
turn it off. Once set up, each note only
requires two Pokes, but it is nevertheless
an incredibly tedious system compared to
the Sound statements provided by other

machines. It is likely that Commodore
will offer an extended Basic on cartridge
to provide the extra commands to deal
more elegantly with colour and sound,
but surely it would have been better to
provide it in the first place.

The Commodore 64 uses the same
peripherals as the Vic -20, including the
special cassette recorder, disc drive,
Modem and printer. The disc requires an
extra ROM to upgrade it for use with the
64. The 64 has two eight -bit ports for use
with joysticks, etc., as on the Vic -20, and
the slot for ROM cartridges. Commodore
says it is planning an IEEE -488 cartridge
for this slot to enable the use of Pet
peripherals including hard discs. The re-
maining ports are a cassette -interface
port, a serial -interface port and an eight -
bit parallel user port.

Though Commodore is still hard at
work on software, it already has the Easy
Script word-processing program running
from disc, and is planned to release it as
a ROM cartridge. An electronic spread-
sheet like VisiCalc is also promised. Most
of the Vic -20 games can also be expected
to appear fairly soon after the launch of
the 64. The 64 may look like a home/
games machine - and it is - but the full
keyboard, large memory, cheap. Z-80
processor and low price must make it
very attractive to the small business user:
Commodore is working on business soft-
ware too.

Conclusions
 The Commodore 64 was designed pri-
marily to try to compete with the top -
selling Atari computers in the U.S., yet its
U.K. advertising campaign indicates that
it is to be aimed at business users too.
 When it comes to games, the Atari
machines have the huge advantage: it will
be many years before the Commodore 64
can compete on the quality or quantity of
available software - if it ever can.
 The Commodore 64 is the first micro
for some time to try to cater to both games
players and business users. It has the
Potential to be a huge success, but in a
rapidly diverging market it could just
disappear down the crack.
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Trs Home Computer.
Unbeatable value.Unrivalled software.

When you choose a TI Home
Computer you're choosing a "real"
computer. A computer that can
grow with you and your family.
A computer that lets you play,
invent, discover... that lets your
imagination soar.

What makes this possible is our
wide range of software. You'll find
subjects as simple as "Early Reading"
and as complex as "TMS 9900
Assembler Editor." Many of our
programs are packaged in our
unique Solid State SoftwareTM
Command Modules. Some have
sound. Others have superb colour
graphics. Simply plug them in
and begin.

When you want to learn to

program for yourself, the TI 99/4A
is ready too. TI BASIC is built in.
The programming manual is easy to
understand, easy to follow every
step of the way. You will be amazed

WHAT THE PROFESSIONALS LOOK
FOR IN A HOME COMPUTER

Feature Texas Instruments TI 99/4A
Microprocessor TMS 9900 16 BIT
Graphics 16 colour, high resolution
Languages TI -BASIC (built-in), extended

BASIC UCSD -PASCAL,
TI -LOGO, Assembler

Memory 16K RAM standard -expandable
to max ROM/RAM of 110K

Keyboard Full size, standard typewriter
style

Software 1000 programs to choose from
worldwide

Solid State Yes

Speech Capability

to discover how much fun pro-
gramming can be.

And when you're ready to
expand your system, we're ready
too. Our unique Peripheral Expan-
sion System can house up to seven
peripherals without extra cables or
clutter. There is even a speech
synthesiser that gives your computer
a voice.

Sound impressive? Try the TI
Home Computer for yourself
at your nearest dealer. At
around £200 you'll look no
further.

TEXAS
INSTRUMENTS
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Software review ii-EmmimEmPa

Peter Wood examines a database manager for the professional programmer.

dBASE II
COMPUTER PURISTS will tell you that a
true relational database -management sys-
tem can only be implemented on a mini
or mainframe computer. Silicon Office
was one of the first packages we reviewed
that proved otherwise and now we are
finding many more sophisticated pro-
grams being produced for micros.

One such is dBase II from the Califor-
nian software house Ashton-Tate. It is
another example of professional software
running on a microcomputer, this time
for the ubiquitous CP/M. Yet dBase II
takes a far more conventional line to true
programmability than Silicon Office,
being more a programmer's tool than a
lay user's system designer.

Obviously, anyone entering the world
of computer systems design would be well
advised to study systems analysis before
launching into heavy programming, but
with many high-level systems such as
dBase II an understanding of program-
ming techniques and syntax is a pre-
requisite.

With Silicon Office you can produce a
reasonable result after a moderate effort.
On the other hand, with dBase II you
have to know what you are doing, but
when you use it the results can be excel-
lent. In general, CP/M users have to be
more computer aware than users of other
micro systems, learning early about direc-
tories, different file types, and so on.

The dBase II package requires an 8080,
8085 or Z-80 based microcomputer with a
minimum of 48K of RAM, CP/M 1.4 or
2.X, one or more floppy -disc drives, an
80 -column VDU and an optional printer.
The well -written manual explains that up
to 65,535 records per file are possible,
with up to 1,000 bytes per record. Each
record may contain a maximum of 32
fields, of up to 254 characters in length.

Obviously, one or more of these
criteria may constrain the others. The
index key may be up to 100 bytes long
which may be something of an overkill,
but it is nice to know that you are
unlikely to hit any restriction on key
length. Various other parameters are also
specified, and all through the early pages
of the manual users are very sensibly
prompted to make back-up copies of
their program discs.

The manual is divided into two sec-
tions, the first being a tutorial guide
written by "a first-time user who has
limited data-processing experience". The
second part is a reference work, written
by Wayne Ratliffe, the author of the
program. This presentation technique,
which is similar to that used by Silicon

Office, undoubtedly points the way for
the documentation of future software
products. A very readable explanation of
databases forms the first part of the
manual, giving new users an insight into
the difference between simple file -hand-
ling systems and true database -manage-
ment programs; the differences between
hierarchical and relational systems is also
explained.

Six different file types are used by

dBase II for the manipulation of its data:
.dBF database files store the data; each file

can contain up to 65,535 records.
.FRM report -form files are automatically cre-

ated by Report, and contain headings,
totals, column contents, etc.

.CMD command files contain a sequence of
dBase II statements for repetitive operation
of frequently used functions.

.NDX index files are automatically created by
the Index command.

(continued on page 63)

Table 1.
Creation of files
Create - creates new structured database

files.
Copy - copies existing databases to create

copies.
Modify - alters database structures.
Report - creates a report -form file.
Save - copies the memory variables to

disc.
Index - creates an index file.
Join -- outputs the join of two databases.

Addition of data
Append - adds data at end of a file.
Create - allows addition of data at creation.
Insert - inserts data into a file.

Editing data
Change - edits columns of fields.
Delete - marks records for deletion.
Edit - alters specific fields in a database.
Pack - removes records marked for

deletion.
Recall - erases mark for deletion.
Replace- replaces data fields with values.
Read - replaces data from user -defined full

screen.
Update - allows batch updates of a

database.

Data display commands
@ - displays user -formatted data on VDU

or printer.
Count - counts the number of records that

meet some conditional expression.
Display - displays records, fields and

expressions.
Read - displays data and prompting

information in full -screen mode.
Report - formats and displays a report of

data.
Sum - computes and displays the sum of

an expression over a group of database
records.
- displays a single expression.

Positioning commands
Find - positions to record corresponding to

a key on indexbd files.
Goto - positions to a specific record.
Locate - finds a record that fits a condition.
Skip - positions forwards or backwar,ds.

File -manipulating commands
Append - appends dBase file or files in

system data format, SDF.
Copy - copies databases to other

databases or SDF files.
Delete - deletes files.
Do - specifies a command file from which

subsequent commands are to be taken.
Select - switches between Use file.
Sort - creates a copy of a database which

is sorted on pne of the data fields.
Use - specifies the database file to be used
for all operations until another Use is issued.

Memory variable commands
Accept - stores a character string into

memory variables.
Count - stores count into memory

variables.
Display - displays memory variables.
Input - stores expressions into memory

variables.
Restore - retrieves sets of stored memory

variables.
Save - saves the memory variables in a

file.
Store - stores expressions into memory

variables.
Sum - stores sums into memory variables.
Wait - accepts a single keystroke into a

memory variable.

Command -file commands
Accept - allows input of character strings

into memory variables.
Cancel - cancels command -file execution.
Do - causes command files to be executed

and allows structured loops in command
files.

If - allows conditional execution of
commands.

Else - provides an alternate path of
command execution within If.

EndDo - is a terminator or a Do -While
command.

End If - is a terminator for an If command.
Input - allows input of expressions into

memory variables.
Loop - skips to beginning of Do -While.
Return - ends a command file.
Set - sets dBase control parameters.
Wait - suspends command -file processing.

Device -controlling commands
Eject - ejects a page on the printer.
Erase - clears the VDU screen.
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THE PROFESSIONALS CHOICE

Act Sirius 1
16 Bit Stand Alone Micro
with superb features.
128K. 1.2MB Floppies
CPM86 as standard - £2395

Altos
Up to 4 terminals and 40MB
of Winchester Disk.
One of the biggest selling
small business systems
starting at £2200
16 Bit system with 8
terminals available

IBM Personal
Computer
The world's most popular 16
Bit Stand Alone Micro
64K -512K RAM,
700K Floppies
5-12MB of Winchester Disk
available. MSDOS standard.
From £2515.

LS1 M3
High specification
Stand Alone Micro. CPM
64K and up to 10MB of
Winchester in one package.
Very easy to use. Detachable
keyboard. User
programmable function
keys. From £1395.

Superbrain II
Still a leader in 8 bit price
performance. KGB having
sold over 600 Superbrains
has unbeatable experience
on them. From £1485.

11111111111111011

Word Processing - Wordstar £250, Mailmerge £75
Full on -screen facilities enabling the printing of
standard letters and preparation of mail shots.

Accounting - From £300 per module.
Integrated accounting systems with Invoicing, Sales.
Purchase and Nominal Ledgers.

Financial Modelling - Micromodeller £645.
Budgets, forecasts and accounting data become easy
to prepare. Allows "what if' projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets and
tables of data.

Record Keeping - DMS £400, D Base II £435.
Personnel, stock or any other records with quick
retrieval, sorting and reporting.

Sales Office Management - Sales Desk £300.
For the busy sales office to manage sales leads
and marketing lists.

Accounts - IRIS £750
Incomplete records and time recording systems.

Payroll - From £500.
Up to 500 employees both weekly and monthly paid.
Automatic deduction for items like company pensions.

Graphics - Price depends on application.
Full on -screen graphics both colour and black and
white.

Engineering - SPERT £450
Suite of programmes for PERT analysis and civil
engineering applications.

Communications - Liberator £250.
Enables a micro -computer to act like a mainframe
terminal and transfer data from Floppy disc to another
computer.

Languages - From £150.
Most major computer languages are available: Basic,
Cobol, Fortran, Pascal and Assembler.

Solicitors - Solace £1600.
Solicitors accounting, client accounting and time
recording.

Multi -terminals - MP/M and Oasis from £350.
Multi-user systems available.

KGB
MICROS LIMITED

14 Windsor Road, Slough SL1 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 K Micro.
And in Scotland: Micro Change Ltd. Teller House, 74/80 Miller Street, Glasgow. Telephone: 041-554 1462

 Circle No. 157
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Figure 1.
Create
ENTER FILENAME: MoneyOut.
ENTER RECORD STRUCTURE AS

FOLLOWS:
FIELD NAME, TYPE, WIDTH, DECIMAL

PLACES.
001 Client,C,4
002 JobNumber,C,3
003 Bill Date,C,6
004 Supplier,C,20
005 Description,C,10
BAD NAME FIELD
005 Descrip,C,10
006 Hours,N,6,2
007 Emp:Nmbr,C,2
008 Amount,N,9,2
009 BilI:Nmbr,C,6
010 Check:Nmbr,C,5
011 Check:Date,C,6
012
INPUT DATA NOW?

(continued from page 61)
.MEM memory files are used to store the

results of computations, constants or vari-
ables.

.TXT text output files may be used to dump
anything from the VDU on to disc.

When first starting up the system, you
must tell the program which version of
CP/M you are using. CP/M 1.4 is the
default; a Submit must be executed if 2.2
is used. Once this has been done, a
program called Install is run in order to
specify the type of terminal being used
with the system, how macros are to be
flagged, and whether the error -correction
dialogue is to be used. Simply typing

dBase
runs the program. An optional date may
then be entered, which can be used to log
all updates and changes, and could pro-
vide a useful audit trail if required.

The dBase commands may all be shor-
tened to four letters, but if used in long
form must be spelt correctly. The com-
mands fall into the nine classes shown in
table 1.

After setting up sample files, following
the tutorial manual for guidance, dBase
II was given its first real task: to create a
file, using the Create command. In ess-
ence the file performed a job -costing
function, with projects for individual
clients identified by a three -character
client code and a three -digit job number.

After Create was entered, the program
responded with a request for a file name,
which could be up to eight characters
long - a standard CP/M limitation. In
accordance with the guide's advice,
the file was called MoneyOut; the
program duly created a file called
MoneyOut.DBF.

You are then invited to enter the re-
cord structure, field by field, specifying
the field name of up to 10 characters;
type, which may be C for character, N for
numeric or L for logical true or false;
width, to a maximum of 254; and number
of decimal places. After specifying 11
different fields, pressing Return on the
12th field terminates the routine.

The program then asks if you wish to
enter data into the file, to which, again
being prompted by the manual, we re-
plied N for no. The file was then ready
for use.

Figure 1 shows the dialogue that takes
place during this procedure. At field
number 5. there is a "deliberate" error,
producing an error. message due to an
over -long field name.

The dBase package allows the use of
two active files at the same time, nomin-
ated "primary" and "secondary", which
may be switched using the Select com-
mand. The structure of any file may be
checked by means of the command Dis-
play Structure, which will show the field
names, etc., as specified above. Using
Modify, the structure may be altered in
any way, fields being deleted, added or
altered. This command destroys any data
in the file, but this problem can be over-
come by simply copying the file before
modification and later transferring the
appropriate data across. A large selection'
of control functions are available while in
Modify mode:
Ctrl -X - moves the cursor down to the next

field.

Figure 2.
RECORD NUMBER :00001

CHECK:DATE :

CHECK:NMBR :

CLIENT
JOB:NMBR

NA- ME

DE- SCRIP
AMOUNT

BIL- L:DATE
BILL:NMBR
HOURS
EMP:NMBR

Ctrl -E - moves the cursor back to the
previous field.

Ctrl -D - moves the cursor ahead one
character.

Ctrl -S - moves the cursor back one
character.

Ctrl -G - deletes the character under the
cursor.

Rubout - deletes the character to the left of
the cursor.

Ctrl -T - deletes the field where the cursor is
and moves all the lower fields up.

Ctrl -Y - clears the current field to blanks,
but leaves all fields where they were.

Ctrl -N - moves fields down one position to
make room for insertion of a new field at
the cursor position.

CtrI-Q - quits Modify without making the
changes.

Ctrl -C - changes the structure on disc then
quits.
Having created the database file and

made any necessary modifications, you
may then enter data. For example, typing

USE MoneyOut
followed by

APPEND
displays the field names, specified earlier,

with colons indicating the start and finish
of each field. Trailing zeros, such as those
in the Amount field are automatically
filled after an integer is entered. Figure 2
shows a typical screen layout at this stage.

Records within a file may be examined
using either the List or Display com-
mands. List will show all the records,
scrolling continuously; Display All per-
forms a similar function, but will pause
every 24 records waiting for a key de-
pression.

A more powerful feature is the ability
to use conditional expressions in conjunc-
tion with the Display command. For ex-
ample,
DISPLAY ALL FOR Amount > 50 .AND.

Bill:Date <1 10180' OFF
will display only those records with a
value greater than 50 in the amount field,
and a date earlier than 110180 in the
Bill:Date field. The operands applicable
to this type of command can become
quite complex and are extremely power-
ful.

The contents of any field within a
record may be altered using the Edit
command. You enter the record number,
field number or name and the new value
of that field. If full -screen editing mode is
on, the entire record is displayed; the
cursor can be moved around the screen
and any changes required may be made.

Records may be marked for deletion -
which is accomplished via the Pack com-
mand - by use of Control -U. Movement
to the next record in the file is performed
by Control -C, or to the previous record
by Control -R. Control -Q aborts full -
screen editing mode without saving the
changes made, while Control -W exits
after making the changes.

Insertion at a specific point in the file
may be carried out by Insert, which in-
serts the record just after the current
record, or Insert Before to insert just
before the current record. Conditional
Delete and Recall are both catered for.
Deletion only causes the program to

(continued on next page)

Table 2.
Arithmetic operators
( ) parentheses for grouping
* multiplication
/ division
+ addition
- subtraction

Relational operators
< less than
>greater than
= equal to
<= less than or equal
>= greater than or equal

Logical operators
.NOT. Boolean Not
.AND. Boolean And
.OR. Boolean Or
$ substring logical operator

String operators
+ string concatenation.
- string concatenation with blank squash.
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(continued from previous page)
ignore the "deleted" record, and does
not remove the data; Restore can, there-
fore, recover apparently deleted records,
providing that a Pack instruction -
which does remove deleted records -
has not been executed.

Expressions within dBase II may use
four different items: variables, which are
most commonly field names; constants,
which may be literal constants such as 3
or 7 or the logical operators T (true) or F
(false); the operators, shown in table 2;
or the functions shown in table 3.

Data from one file can be inserted into
the records of another file via

APPEND FROM [filename]
which adds the records from the named
file to the file in use for all fields with the
same name in both files. Data from one
file may also be either added to identical-
ly named fields in another, or be used to
replace them, using the command
UPDATE FROM [database] ON [key] ADD

[field list]
or REPLACE [field list]
This update will only occur if the. key
fields in both records are identical.

The Join command allows the com-
bination of two databases to be output
into a third file, dependent on specified
conditions. For example,
JOIN TO NewFile FOR P.Part:Nmbr=Part:

Nmbr;FIELD Customer, Item, Amount, Cost
will read each record from the primary
file and compare it with every record in

Table 3.
# record number
* deleted record, true if current record

has been deleted
EOF end of file, true when Eof is met
Int provides the integer of a number
Val yields the numeric value of a string
Str converts a value into a string
Len returns the length of a string
$ works like Mid$ in Basic
Cr., locates the start position of a specific

string within longer string
! converts all lower-case characters in a

string to upper case.
CHR yields the ASCII character equivalent

of the specified number
& macro substitution function; when used

in front of a memory variable name, the
program replaces the name with the
value of the memory variable, providing it
is character data.

the secondary file. When a match is
found, a record is created in the third file
with, in this case, four fields containing
the data from the two joined files.

According to the manual, it is also
possible to read and write files for use by
other systems such as Basic, Fortran,
Pascal and PL/1. The process utilises the
CP/M standard data format, SDF, or
Delimited format. Append is used to
read these files, and Copy to write them:

Sorts are conducted in either ascending
or descending order, using the command

SORT ON [fieldname] TO [filename]
The default is ascending order, but may
be overridden by specifying Descending.
A multi -level sort is possible by using

several temporary files in the various
stages:
USE MoneyOut
SORT ON Bill:Date TO TempOne
USE TempOne
SORT ON Job:Nmbr TO TempTwo
USE TempTwo
SORT ON Client TO TempThree
The final file TempThree can then be
renamed MoneyOut, if required.

Indexing can be accomplished by the
command

INDEX ON [key] To [index filename]
which creates a file with a new name and
the extension .NDX. The key may be up
to 100 characters long, and can provide
an excellent alternative to sorting. Re-
sults identical to those produced by the
Sort example can be achieved by simply
saying
INDEX ON Client + Job:Nmbr + Date TO

MoneyOut

Conclusions
 dBase II is a relational database -man-
agement system running under CP/M.
 It is suitable for use by professional
programmers and system designers; it is
not recommended for beginners.
 Once its principles have been grasped
dBase II can be used as a high-level
programming language, with correspon-
dingly limitless applications.
 dBase II is available in the U.K. at
£457 plus VAT from Encotel Systems, 7
Imperial Way, Croydon, Surrey CR0
4RR. Telephone 01-680 6040.

CITY MICROSYSTEMS LIMITED
65 LONDON WALL, LONDON EC2M 5TU

01-588 7272

sinus 1

The NEW generation Microcomputer
IMb disc capacity 128K RAM.

CP/M.80 compatibility available.

TELEVIDEO

Stand alone and Multi -User, Multi Task, Multi
Processor systems.

Televideo reliability with complete expandability one
to sixteen users.

BRITISH
MICRO

MIMI 802 now available 700K disc
drives. CP/M operating system.

Computer & monitor £1,440 + VAT.

Complete business accounting systems from £2,400. Word processors from £2,400.

Programme Packages for most applications.

ADVICE, TRAINING AND MAINTENANCE
ALL YOUR COMPUTER REQUIREMENTS READILY AVAILABLE IN THE CENTRE OF THE CITY - LONDON EC2

VISITORS TO OUR OFFICES MOST WELCOME.
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The 160-13ii Micro

Zenith Z-120 "All in one" monochrome computer.

with 8 -bit compatibility
and colour graphics
Microprocessors

Memory
Storage

Operating
Systems
Multi-user
Graphics

Colour

Communications

8088 for 16 -bit power
8085 for 8 -bit compatibility
128 Kb expandable to 768 Kb
320 Kb to 10 Mb (floppy and
Winchester disk)
CP/M-85, CP/M-86,
Z -DOS (MS-DOS)

Up to 8/10 terminals
High resolution 640 x 500
pixel
High definition 8 colour pixel

2 RS 232 ports, expandable
to 10, and 1 parallel port.
(IEEE 488 available soon)
Signetics 3661 chip ensures
hardware compatible
communications with most
mainframes

f"T'rere'Y'ret"",04`'!"4"4"44it

Zenith Z-110 "Low profile" colour computer and
optional monitor.

Expansion
Power supply

5 slot S-100 bus structure
300W switched mode;
ensures high stability and
regulation

Application Software
Word processing, financial modelling,
business management, integrated accounting
- all from leading software houses,
including PEACHTREE

For further information, contact:

OWN clata
 Circle No. 159

Bristol Road Gloucester GL2 6EE Telephone: (0452) 29451 Telex: 43179
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Robocom's software and its joystick controller promise
interactive colour graphics on an Apple II. David Watt
puts you in the picture.

BIT STIR
DESCRIBED AS an interactive graphics in-
put and control device for use with the
Apple II, Bit Stik is a small, black plastic
unit shaped rather like a futuristic
armoured vehicle out of Star Wars or
Starship Galactica. The complete system
required includes a 48K Apple II with
16K RAM extension, two disc drives and
an Apple colour monitor. A plotter such
as the Calcomp 81 is a valuable addition.
It is also possible to use Bit Stik in
conjunction with the Apple Graphics
Tablet and an Epson MX -80 printer
which has a graphics option

The joystick is mounted in a large
dome, and in addition to the normal x,y
movement the stick may also be rotated.
A roughly textured pad at the front of the
unit provides support for the heel of your
hand. Six holes in the base of the unit
provide access to adjustment screws used
for setting the range of movement of the
joystick so that it corresponds to the
movement of the cursor on the monitor.
Since individual Apple II machines each
require slightly different adjustments the
values cannot be preset, but no further
adjustment should be needed once the
Bit Stik has been trimmed for a particular
computer.

To use Bit Stik insert the master disc in
drive 1; once the Bit Stik software has
been loaded you are asked to insert a
library disc in drive 1 and a work disc in
drive 2. When Return is pressed the
program clears the screen and displays a
menu of commands down the right-hand

Figure 1. Main menu options.
Draw - Display drawing palette and control

drawing functions.
Paint - Display paint palette and colour fill

areas of page.
Trace - Input via graphics tablet.
Erase - Erase elements of a drawing.
Find - Locate end points of lines.
Move - Move a picture unit.
C & LT - Change the colour and line type

of the drawing.
File - Save the drawing on a library disc.
Copy - Select a picture unit from the library

disc and copy to the drawing.
Zoom - Select a portion of the drawing and

enlarge to fill the screen.
Page - Redraw the complete picture at the

original scale.
Full - Clear the menu to allow drawing on

that portion of the screen.
Digit - Display the digit menu.
I/O - Display the input/output menu for

storing or manipulating files on the work
disc.

Misc -- Miscellaneous menu; for text, storing
a zoomed area, or starting a new session.

Wipe - Clear the page and new data from
memory.

side and the Draw palette along the bot-
tom. Figure 1 shows the 16 options avail-
able on the menu. A small cross repre-
sents the position of the cursor, which
moves as you move the Bit Stik cursor.
The number of bytes of memory left
unused is displayed in the bottom right-
hand corner; the starting value is 8,192.

A consistent pattern of use has been
designed for the Bit Stik. Pressing the red
button to the top left of the Bit Stik dome
initiates actions such as drawing a line,
painting an area on the screen or
selecting a picture unit from the library
disc. The left-hand white button below
the dome is used for selecting items from
the menu or setting the start point of a
line, indicated by a diagonal cross known
as the origin cursor. The button in the
bottom right-hand corner is used for a
variety of other tasks; you exit from
certain options by pressing both white
buttons together.

The Draw palette, presented at start-
up and whenever the Draw option is
selected, allows you to draw straight
lines, arcs or circles; select one of six
colours, green, purple, white, black,
orange or blue; or use solid lines or one
of three different types of dotted lines.
The palette also includes a special feature
called Nibs, which draws broad lines.

When Nibs is in use the cursor changes
to a line the width of the nib; the size can
be changed by rotating the knob of the
Bit Stik. Nibs can be either solid or
dotted, and some interesting moire
patterns can be produced using dotted
nibs. Nibs can also be used for drawing
bar charts or block lettering, particularly
when combined with the use of locks. To
draw a line, plant the origin cursor by
pressing the left-hand button to position
the cursor to the end of the line, then
press the red button at the top of the Bit
Stik.

When using the Arcs feature a
direction first has to be defined by
planting the origin cursor twice, using the
left-hand white button. The path from
the first plant to the second defines the
direction. You then move to another
point and press the red button, which
causes a circular arc to be drawn starting
in the prescribed direction and going
round to the last point. With a little
practice this becomes very easy to use,
and it is possible to produce some
interesting designs with it.

As the picture is built up each element
is stored internally. Individual elements

can be located with Find and erased with
Erase. The entire picture may be redrawn
by selecting Page. The Stream option in
Draw mode allows you to draw lines
continuously, following the cursor. To
use it you have to hold down the two
left-hand buttons, moving the joystick
with your right hand. There is a tendency
to produce rather wobbly lines using
Stream unless you have a very steady
hand or you use a scale window. Stream
also uses up a lot of memory.

Scale windows are obtained by pressing
the right-hand button: while it is held
down the boundary of the window flashes
and the size may be adjusted by rotating
the knob of the joystick. When the
button is released the window stops
flashing and the cursor becomes confined
to the limits of the window, so large
movements of the joystick become small
movements of the cursor to facilitate
precision drawing.

The Paint option on the main menu
displays a different palette of 16 colours
with which to fill areas on the screen with
selected colours. Paint works by
addressing the video RAM, starting from
the cursor position and turning all points
to the selected colour until a boundary is
reached. Unwanted effects can occur
when two adjacent areas are painted and
vertical lines are not always displayed in
the colour expected. For instance, white
lines may also be displayed as green or
purple lines. The data is stored internally
in the correct form so diagrams are
plotted or printed in the expected
colours. When using Paint it is essential
to ensure that the area selected is
completely enclosed; colour will leak
through the minutest gap and fill the
entire screen.

The Trace option, which can only be
used if you have a graphics tablet on the
system, allows you to trace a picture in
the same fashion as using Stream by
following the line with the stylus.
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Bit Stik's Zoom
command
overcomes the low
resolution of the
Apple monitor by
allowing successive
enlargement of
complete pages.

Alternatively, you can use the buttons on
the Bit Stik to set the origin cursor and
draw lines, arcs or circles as normal.

The library disc is used to store picture
units, which may then be copied back
from the library to build a new picture.
Picture units are displayed as scaled -
down versions of the picture not just
named files, so it is easy to recognise and
select any desired item. Each library disc
contains three indexes, the first
containing 64 picture units and the other
two 16 each.

P

ErsASE

fr:Nr
n PvE
C. LT

FILE
Cop?

D

PAU
CLEM

I Jo 0

Only new data may be stored as a
picture unit; picture units which have
previously been copied from the library
disc cannot be stored unless they have
been specially loaded as new data using
the appropriate option from the I/O
menu. The work disc is used to store
copied picture units, complete pictures or
screen images. Pictures and screen
images may then be plotted or printed.

The File option is used to save picture
units on the library disc, and Copy loads a
picture unit and copies it into your
picture. You can use Copy to position the
picture unit where you like, draw it to any
scale, rotate it or change the ratio of the
x- and y-axes. Multiple copies of the same
picture unit can be made if you wish.

Graphics systems on micros suffer from
the poor resolution available on typical
monitors or TV sets; the Apple II is no
exception with a resolution of 256 by 192
pixels. The Bit Stik Zoom feature avoids
this problem by allowing a portion of the
screen to be selected and expanded to
full -screen size so that fine detail may be
drawn in. Pages are plotted to the full
resolution of the plotter, even though
some detail may be too small to be seen
on the screen when the whole page is
displayed. Zoom will go down to display
an area 1/120 the size of the original
screen. A clipping algorithm works out if
particular items are within the current

(continued on paqe 69)
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"Ifyou can buya
business computer package

of thesame quality
at a lower price,

buy it for you !"
Noel C. May, Managing Director
Transtec Computers.

The Transtec BC2.
Also available the
Transtec HD5 5.7
megabyte formatted
hard disk system.

The Transtec Total Accounting
Package costs just £2400*

includes ...
The BC2 Computer
* 800K usable disk storage
* 64K of memory
* 80X25 hi-res. green screen
* CPIM 2.2 operating system as standard
* Detachable keyboard with 17 function keys

and numeric pad
* In-built facility to expand capacity at

any time.

See us
on the Ireland

Stand in the
Software Village

at Compec '82 I'm interested, tell me more.

The Printer
An Olivetti DM 5050C heavy duty 80 cols. 100 CPS
dot matrix printer with capacity to handle single
sheet or continuous sprocket fed paper.

The Software
Complete "Business Desk" set of programs by Paxto
incorporating Invoicing, Stock, Sales, Purchase
and Nominal Ledgers -a fully integrated accountinc
software package.
*VAT extra. Price Sterling.

Other financial modelling,
word processing

and data base packages
available

at low all -in costs.
To get the full facts

and the name of your local dealer, send
I the coupon or contact Transtec direct.1
13 Small Street, Bristol BS1 1DE.
Tel. (0272) 277462
European Plant
IDA Complex, Macken St., Dublin 2.
USA - Leading Edge Products Inc.,
Canton, Mass.

Name,

Address.

Company,

SIMPLY BETTER COMPUTING
Circle No. 160

Trade/User Enquiry (delete as appropriate).
CP/M is a registered trade mark of Digital Research In
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(continued from page 67)

view window or are too small to be
displayed.

The Page command is used to return to
the base scale. Alternatively, two Zoom
windows can be stored using the Zoom
store options from the Misc menu and
used to Zoom to a particular portion of
the drawing in a single operation.

The New Session option from the Misc
menu erases the data and picture units on
the display whereas Wipe only erases
data, not picture units. It is available only
from the Misc menu to ensure that 'it
cannot be selected accidentally, though it
is unclear why Wipe should be available
from the main menu and not New
Session.

The Text command allows you to input
boxes of text or labels to the system and
store them at any desired scale or
location. Upper- or lower-case text can
be displayed by the Bit Stik software, but
when you type in the text the Apple II
will only display in upper case. The Bit
Stik defaults to lower-case input; pressing
Escape displays characters in inverse
video on input and converts to upper case
when they are displayed or plotted by the
Bit Stik software. When the text is too
small to be displayed by the screen a
block of dotted lines is displayed instead,
but it will still be plotted correctly.
Robocom provides a data sheet as
documentation with one of the library
discs, which illustrates very well what can
be done with text on the system.

Isometric grids
The Digit menu allows you to set

various parameters giving precision
manipulation of the Bit Stik. It is split
into three main groups: the Scale,
Compression and Rotation group; Locks;
and x,y display. The Scale, Compression
and Rotation options allow you to preset
particular values for use with Copy,
Zoom or Move.

An x -lock and y -lock can be set to lock
specific points along the x- or y-axis to
which you can move the cursor; the angle
locks define lines going through the
origin cursor at the required angle. They
can be used in combination to set up
orthogonal or isometric grids which can

Plotter commands.
Page commands - Load page

Change work disc
Catalog work disc

View commands - Display page
Zoom
Zoom locked

Control commands -Dimension
Assign line type
Assign colour

Plot commands - Plot
Plot locked
New plot page

The Bit Stik controller includes three
buttons as well as the joystick; a power -
on light occupies the top -right position.

be used for drawing circuit diagrams,
room layouts, designing brochures, etc.

The x,y display just provides a
continuous readout of the position of the
origin cursor and the dynamic cursor.
Isometric grids are quite slow to display
with the current version of the software
and Robocom is developing an improved
version in which the software still in Basic
is converted into machine code. The next
version of the software should also
incorporate improvements to some of the
menus, in particular the Digit menu
which is quite difficult to use at first.

Locks can also be used with Copy,
Zoom or move. The digit menu provides
you with some very powerful facilities,
though some are excessively complex and
obscure. Normally if you want to retrieve
two different pictures from the library
disc you have to select Copy, select the
first picture unit and then draw the
picture at the required place on the
screen. Then you have to exit from the
Copy function by pressing the two white
buttons before you can repeat the process
to retrieve the second picture. Setting the
locks correctly allows you to select new
picture units while remaining in the Copy
function, which is much simpler.

Picture plotting
To plot pictures place the plotter

software diskette on drive 1 and the work
disc with the pictures stored on it in drive
2. Plotter commands are grouped in four
sections: selecting a page for plotting;
displaying the page or a portion of the
page; setting dimensions, colours, and
line types; and plotting the page or
clearing the system for a new plot. The
Zoom locked command allows you to
select views based on a standard grid.

The Dimension conimand displays a
sub -menu which allows you to set the
height and width of the page when
plotted. Alternatively you may set the
dimension of eight points: if you used an
eight by eight square grid to design a
page, assigning a scale of lft. to the side
of a grid square, setting the dimension of

eight points equal to one centimetre plots
the page at a scale of lcm:lft.

Linetype facilitates three additional
line types in addition to the four standard
types. Assign Colour allows the six Bit
Stik colours to be assigned to pen 1, pen 2
or null to allow for use with twin -pen
plotters such as the Hewlett-Packard HP -
7470A. The Plot commands allow you to
position and scale the page relative to the
paper on the plotter by displaying a grid
representing the plotter bed and boxes
showing the position of previous plots.
The simple Plot command allows
complete freedom to plot the page by
manipulating the joystick whereas Plot
Locked locks the page on to a grid. The
plot may then be drawn one-half, one -
quarter or one -eighth the size of the full
plotter page, for example, and positioned
according to the grid points.

A reference manual and a booklet
entitled Quickdraw are provided with the
system. Quickdraw provides an
introductory tutorial to the system and
provides plenty of interesting tips on
using the system. It is clearly aimed at
those people who want to experiment
with the system without wading through
the full reference manual.

Conclusions
 The Bit Stik is a very flexible system
and great fun to use. Applications include
preparation of artwork, business
graphics, technical drawing, room and
office layouts, cartography and circuit
design. It is very reasonably priced for
those who already have an Apple II and
expansion card.
 The ability to copy and manipulate
stored picture units from a library disc
makes it simple to build up complex
designs, particularly when used in
combination with a grid lock. Picture
units can be amended by loading them as
new data then refiling them on the library
disc when changed. The ability to scale
elements of a picture to any size and to
zoom in on them is particularly useful.
 The menus of the present version call
on you to select items from the I/O and
Misc menus by keying in numbers from
the Apple keyboard and it is awkward to
switch continually from the Bit Stik
controller to using the computer.
Robocom is working on a modified
version which allows options to be selected
using the Bit Stik itself.
 The number of buttons on the
controller is excessive and it is
inconvenient to have to press two buttons
simultaneously for certain operations.
 The Bit Stik controller and software
cost £245 plus VAT and are supplied by
Robocom, CIL Building, Goodwin Street,
London N4. Telephone 01-263 3388.
 To realise the true power of the system
you need a plotter which can cost anything
from £1,000 for the HP -7470A to £3,000
for the Calcomp plotter.
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Try our Information Department on
0206 865835 and get in touch with us for your
nearest stockist.

Call us for your free copy of:
Worderaft - A History of Word Processing

Ring or write to our

Marketing Department

Dataview Ltd.
Portreeves House
East Bay,
Colchester, CO1 2XB.
Tel: 0206 869414/ 865835.

Increase your
productivity
and your
secretary's
skill with

Wordprocessing
There are over 9,000 customers of this system.
When you sell that many there has to be a lot of good
reasons. Wordcraft - a British product - was recently

awarded the ICP Million Dollar Award for record sales.
This is why:- Worderaft is wordprocessing at its best.
That means a fast, efficient and simple means of
preparing typed copy. It allows text to be typed.

modified, rearranged, printed and even transmitted
over telephone lines with ease. All modifications are done on the screen. The
perfect copy is then printed. Both the secretary and boss benefit from this
system because of the ease of operation and time it saves. The result

is better quality typed material at low cost.

Designed and written by Peter Dowson specific-
ally to enhance secretarial skill and published by

view Ltd. Worderaft is packed with features
taries prefer, some not even found on so
"dedicated" word processors. Bosses app -
it because it costs well under £4,000 and is
lete microprocessor system able to run
siness programs too.

Dealers & Service - there are over 300 Dataview
dealers. Their well trained engineers know what
customer engineering means - fast, effective service

- when you need it.

Wordcraft runs on Commodore:
The most successful micro -computer

manufacturer in the country with a highly
developed range of softwareproducts for bus-

iness applications - that really work. Over 40,000 installations in
the U.K. alone. With over 20 years of electronic manufacturing exp-
erience - they even supply some of the competition with parts.

Please send me details of Wordcraft PC1

Name:

Position

Company:

Address:.

Telephone No:

We have got a Commodore micro -computer Yes No

 Circle No. 161
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Software review

RAM is fast and discs are slow: Chris Bidmead looks at two products which
speed up CP/M floppy -based systems.

SDS and
NOW THAT the mini -Winchester is estab-
lishing itself in the drive slots of so many
business computers, dual floppy -disc
machines are beginning to take on a
slightly archaic look. One trusty office
workhorse of our acquaintance runs this
risk: though a long way from being put
out to grass, it is an S-100 bus 5.25in
mini -floppy machine designed in 1978
and due, to say the least, for an upgrade.

Remove the cover and the empty slots
grin up at you from the sparsely popu-
lated 18 -slot motherboard. The joke they
are grinning about is the cost in time
rather than money of the expansion they
invite. To plug in a hard -disc controller
with a Winchester at the end of it would
be cheaper - though not all that much
cheaper - than buying a new Winnie-
based machine. But writing and debug-
ging the new Bios for it could easily take
a Christmas -sized bite out of the working
month.

There is another expansion route that
occurred to its proud owners when they
first discovered that the memory is bank-
switchable. You will need to know some-
thing about bank switching to appreciate
the problem: briefly, the eight -bit Z-80
can only directly fetch and carry data and
instructions from a 64K patch of memory.
In 1979 that seemed an entire universe
but now, with 256K S-100 boards on sale
in the U.S. for around $700, the Z -80's
kingdom seems to have shrunk to the size
of a street corner.

The eight -bit architecture, however,
also allows piping data a byte at a time in
and out of ports. The most common use
of this technique is for fetching and carry-
ing data from consoles and printers, but
there are also some internal system possi-
bilities. Bank -switching architecture
allows the processor to manipulate other-
wise separate chunks of memory as if
they were pages in a book, flicking
through from one to another and back
again by the simple trick of sending a
special code byte denoting the required
bank to a particluar port reserved for the
process.

By filling up the empty slots with addi-
tional memory boards you should, in
theory, be able to build up a super-
powerful computer. In practice, a horren-
dous software effort is required to make
all the additional memory smoothly avail-
able to the system by switching the banks
in and out at the right time.

Some manufacturers have since been
taking that route in an attempt to wring
the utmost from eight bits as the 16 -bit
machines loom larger. The PBM-1000 -
reviewed in the May 1982 Practical Corn -

MICROCACHE
puting - is one example of extended
memory addressing on a Z-80 processor.
Yet because the software involved is
strongly hardware related there is no easy
way of feeding the same vitamins to the
old S-100 workhorse.

At this point a firm called Microcosm
stepped on to the scene with a product
called Silicon Disk. It promised to tame
bank-switchable memory, pulling it into
line with CP/M's somewhat limited world
view by disguising it as a disc. The idea of
hypnotising the operating system into this
useful delusion was not new but Micro-
cosm was the first to make it work on
micros, having pulled off the difficult
trick of making the package both self-
contained and portable between CP/M
machines. Whatever the hardware, as
long as it could switch banks while retain-
ing a small area of common memory then
Silicon Disk could easily be adjusted to
run on it.

Instant access
It works exactly as promised: with the

addition of a couple of extra boards,
alongside drives A and B there suddenly
appears a new, invisible, silent and in-
credibly fast drive C with a respectable
capacity of 128K. Put an assembler, a
linker and a loader on to the Silicon Disk
System, SDS, and the gain in speed over
the somewhat stately Micropolis drives is
considerable. Alternatively you can
transfer the WordStar overlay files
WSOvlyl.Ovr and WSMsgs.Ovr across
to the new "drive", and see how all the
functions become instantly available,
with none of the old pause -click -grind
between hitting a control key and being
offered the relevant help sheet. WordStar
becomes a coherent whole which accesses
the disc only when you need to transfer
text.

There is a problem with the 1K of
common memory SDS demands. The re-
view hardware offers what the docu-
mentation calls a 1K "scratchpad area"
which at first sight seems beautifully
placed for the job. Unfortunately on the
review system parts of this playground

were pre-empted by various Proms as
stack and storage areas, and the resulting
disagreements about whose bytes were
whose occasionally produced spectacular
scenic effects on the screen, accompanied
by hammering sounds from the drives.

Microcosm has obviously been having
similar thoughts on the business of having
to decide in advance what files will be
needed on the fast disc. What is needed is
an "intelligent" version that always hap-
pens to have handy in fast memory the
very sectors you are about to access.
Microcosm's solution draws heavily on
coding techniques developed for Silicon
Disk. It is sufficiently different to be
regarded as a different product and has
been dubbed MicroCache.

The name "cache" clearly suggests the
idea of a section of memory where data is
reorganised for consumption by some
other part of the system. In mainframes
and minis a cache is frequently used to
buffer transfers between main memory
and the processor, but on a micro, where
the memory architecture is relatively
straightforward, this kind of cache is un-
necessary. Yet because of the small mem-
ory size, disc accesses on a micro are
relatively frequent: armed with its experi-
ence with Silicon Disk, Microcosm has
set about developing a cache between the
disc and the processor.

Booting the MicroCache system disc
automatically pulls in a routine called
Cache.Com, which in turn accesses a file
called Cache.Dat where the variables for
its particular arrangement of banks are
stored. Directories on both discs instantly
slide up on to the screen with no need to
trouble the drives; WordStar overlays
stow away on board and come up like
greased lightning when you call; and
warm boots return you to CP/M's com-
mand line at something approaching the
speed of light - see table 1.

Conventionally, CP/M's relationship
with the disc drives in its charge is some-
what ponderous. To access the file you
need, CP/M has to find the correct
magnetic read-write head, wind that head

(continued on next page)

Table 1. Time in seconds to load a standard 35K text file into WordStar and move the
pointer from start to finish, back again, and from start to finish again.

Load ST->Fin1 Fin-)ST ST-4Fin2 Average
No cache 16.55 57.28 21.20 20.91 26.29
72K MicroCache 9.98 48.83 7.63 5.34 13.74

Weighted average improvement of cache access over no cache is 91 percent.
Loading the file and making the first movements through it, creating a temporary file called
EdBackup.$$$, are special activities. Column 4, ST-0Fin2, most nearly represents the
dynamics of file handling while working on the text, and this column has consequently been
given a 3:1 weighting in calculating the average.
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(continued from previous page)
to the edge of the disc to look at the
directory track, and use the information
it reads there to guide its trip back into
the interior to the tracks and sectors it
needs.

MicroCache makes it first big short cut
by pulling the whole directory into mem-
ory at one time and keeping it there. That
done, the initial trek out to the edge of
the disc is no longer necessary; access to
the copy in cache becomes an instant
substitute. Fetching the next sector of the
disc called for by the system has to be
done in the conventional way, of course,
by moving the head to the calculated
track and waiting to pounce on the right
sector when it conies spinning round. But
instead of just delivering the data up to
CP/M, MicroCache hides away a copy of
that sector in one of its banks. Every time
CP/M calls for information from the disc,
MicroCache first checks its "bank
account" to see if it has the appropriate
sector squirrelled away somethere. If it
has, it lets the disc drive sleep on and fills
the order itself. By substituting a RAM -
to -RAM transfer for a disc -to -RAM
transfer the process becomes hundreds of
times faster.

Guaranteed speed-up
The practical effect depends on the

amount of banked -off memory you are
able to supply. MicroCache acknow-
ledges a limit of 1MByte of additional
memory, but even by adding a mere 16K
the speed improvement becomes im-
pressive. This modest expansion easily
accommodates the directories of the two
disc drives, guaranteeing the first phase
of the speed-up. With more memory the
number of sectors in current use increases
and there is a greater chance that the next
sector you need will be in it.

When the memory you have added to
the system becomes filled with floating
sectors, MicroCache has some important
decisions to make. Will the next sector
brought in from disc deserve a place in
cache, and if so which sector should be
dispensed with to make room for it?

MicroCache responds to the first ques-
tion by assuming that the answer is yes.
If you wish, you can use a MicroCache
utility called Lock.Com to ensure that
important files are not replaced in the
cache by sectors you call on later. Pro-
vided the cache is not filled with locked -
in files, new sectors will always be
housed. The big decision MicroCache has
to make is which sectors shall be ousted.

The decision is based on a count of
which sectors have been used most re-
cently, with a weighting given to those
used most frequently. In practice this
means that while you are still using your
compiler Whizzer.Com and its overlays
Whiz.001 and Whiz.002, repeated runs
will tot up a heavy score for the compiler
sectors. The various source files you pro-
cess with the compiler will not score as

heavily, so source file sectors will be the
first ones for the chop when room has to
be made for more, and the compiler
sectors tend to remain in residence. As
soon as you switch out of the compiler
and start to use WordStar and its associ-
ated files, the compiler sectors will stop
scoring and will, when the time comes, be
ousted in their turn.

Track buffering
This approach is different from the

system used by some hardware manufac-
turers to boost disc speed, though the
word "cache" may appear in the proprie-
tory name they use. Ithaca, for example,
sells a hardware -dependent cache Bios to
run with its Pascal Development
machine; it is a track buffer that works to
rather simpler rules. When asked to fetch
a particular sector, it reads off the whole
track and hides the unwanted sectors
away in RAM, assuming that they are
going to be needed as well.

Mini -floppies typically swap their CP/
M sectors in and out two at a time, and
usually not in numerical sequence. This
departure from arithmetic progression,
the "skew factor", varies between imple-
mentations. The MicroCache track buffer
has to be tailored to these idiosyncrasies
by setting up sector tables to match the
way your particular drives work. But
unless you get this exactly right the pro-
cess of track buffering can actually slug
the system. The manual recommends you
set up the system without track buffering,
and add the refinements later when you
have time to sit in judgement with a
stopwatch over some comprehensive
twiddling with the cache data file.

Though most of the discussion so far
has been about reading from the disc, the
cache idea is also capable of great feats of
wizardry in the writing department. In-
stead of holding everything up to put a
paltry sector to bed simply because the
applications program requires it, a com-
prehensive cache system would store it
somewhere in RAM until it had enough
contiguous sectors to make the effort of
writing a complete track worthwhile.

Such an arrangement is called "de-
ferred writes", and MicroCache provides
the option of using it in a limited way
through the track buffer. Unless your
discs are in standard 128 -byte sectors
there is little advantage to be gained in
using the facility. Microcosm is planning
for later versions of MicroCache to be
able to show a definite speed improve-
ment over the blocking-deblocking nor-
mally used in mini -floppy CP/M.

MicroCache has one useful trick to
make sure it is not wasting time during
writes. Before writing a sector, it makes a
comparison with the same sector as read
from the disc and if they are identical it
very sensibly skips on to the next task.
Fully implemented deferred writes would
certainly give an additional boost to the
system. Microcosm's caution in proceed-

ing with the idea stems from the un-
pleasant things that can happen if the
operating system is fooled into thinking it
has tucked sectors safely away on the
oxide when in fact they are still swimming
around in RAM.

As it stands, MicroCache is very safe to
use and the only opportunity for mis-
adventure arises when you change discs.
Because the directory is held in RAM, if
you swap discs without telling the operat-
ing system, subsequent reads will pro-
duce garbage and subsequent writes will
make a complete mess of the data already
recorded. MicroCache therefore comes
with a simple utility called DskReset that
should be run between changing drives. It
logs off the drive named as a parameter
by forgetting the directory; any subse-
quent call to that drive will begin by
rereading the directory, thus updating
the operating system's sector map.
Microcosm promises a new version of the
software that detects disc changes auto-
matically and makes the necessary
adjustments without having to run
DskReset.

One annoyance is DskReset's refusal
to acknowledge that CP/M drives are
called A:, B: and so forth. It accepts
upper- and lower-case drive names but
will not let you tack on the colon, which
really ought to be optional. Another is
the fact that MicroCache's data file has to
be set up by editing assembler source
code and trotting it through the un-
friendly paces of ASM, DDT and Save.
Otherwise there is precious little for a
reviewer to be rude about in the package.

The manual, like that for Silicon Disk,
is well presented and clearly written but it
contains far too much about the possible
applications of the software. With pack-
ages as transparent as these a manual
should say what little there is to say and
leave the question of applications to the
user.

Conclusions
 MicroCache and Silicon Disk are sim-
ple ways to make use of extra banks of
memory on CP/M or MP/M systems. Sili-
con Disk needs 1K of common memory,
while MicroCache uses only 0.5K of com-
mon memory; the rest of the code is
banked out. They are two of the most
generally useful software packages we
have seen for a long time.
 MicroCache is more generally useful as
it makes its own dynamic decisions about
the disc data to keep handy in RAM. Data
has to be transferred explicitly under Sili-
con Disk.
 Either program can be run on any
Z-80 hardware, provided it can accommo-
date bank switching. MicroCache will also
run on the 8080 or 8085 processors.
 Programs like WordStar that make
heavy use of discs operate at nearly double
the speed under MicroCache. Disc and
drive wear should also be considerably
reduced.
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SinclairZX Spect
16Kor 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high -resolution
graphics...

From only
0251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving -key
keyboard. Vivid colour and sound. High -
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to a range of 8
colours for foreground, background and
border, together with a sound generator
and high -resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
for an upgrade. The cost? Around £60.

.
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EDIT
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CAPS LOCK

FN
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RESTORE
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional -level computing.

There's no need to stop there. The
ZX Printer -available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.
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Key features of the
Sinclair ZX Spectrum
 Full colour -8 colours each for

foreground, background and border,
plus flashing and brightness -intensity
control.

 Sound -BEEP command with variable
pitch and duration.

 Massive RAM -16K or 48K.

 Full-size moving -key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

 High -resolution -256 dots
horizontally x 192 vertically, each
individually addressable for true high -
resolution graphics.

 ASCII character set -with upper -and
lower-case characters.

 Teletext -compatible -user software
can generate 40 characters per line
or other settings.

 High speed LOAD &SAVE -16K in 100
seconds via cassette, with VERIFY&
MERGE for programs and separate
data files.

 Sinclair 16K extended BASIC -
incorporating unique 'one -touch'
keyword entry, syntax check, and
report codes.
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3S232 /network
interface board

This interface, available later this
fear, will enable you to connect your
ZX Spectrum to a whole host of printers,
erminals and other computers.

The potential is enormous. And the
astonishingly low price of only £20 is
possible only because the operating
systems are already designed into the
ROM.

ZX Spectrum

Available only
by mail order
and only from

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GU15 3PS
Tel Camberley (0276) 685311

The ZX Printer -
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCII character set -including lower-case
characters and high -resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
per line and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthrough at a
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum
BY PHONE -Access, Barclaycard or

Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no -stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.
EITHER WAY -please allow up to 28

days for delivery. And there's a 14 -day
money -back option, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be.

[o: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR.

City Item

Order-1
Code Item Price Total

Sinclair ZX Spectrum -16K RAM version
Sinclair ZX Spectrum -48K RAM version
Sinclair ZX Printer
Printer paper (pack of 5 rolls)
Postage and packing: orders under £100

orders over £100

£

100 125.00
101 175.00

27 59.95
16 11.95
28 2.95
29 4.95

Total £
Please tick if you require a VAT receipt II
*1 enclose a cheque/postal order payable to Sinclair Research Ltd for £
*Please charge to my Access/Barclaycard/Trustcard account no.
*Please delete/complete
as applicable

Signature
PLEASE PRINT
(Name: Mr/Mrs/Miss

1 1 1 1 1 1 1 1 1 1

Address
1 1 1 1 1 [ 1 1 1 1 I 1 1

1 I I I I I I I I 1 1 I I I I I I

1 1 1 1 1 1 1 1 1 1 1 1 I I 1 1. 1

I 1 1 1 I I I L_1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

I I I 1 I I 1 1 1

1 1 1 1 I 1 I
PRC811

FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application.



ZX Spectrum software: how good and how soon?
The ZX Spectrum uses an enhanced

version of Sinclair BASIC, fast becoming a
world standard, and unlikely to be super-
seded. Unique features, such as one -
touch keyword entry and syntax check and
report, are increasingly attracting
software originators.

Building the software library is already
far advanced, and a complete catalogue
will be available in the next few months.
Subjects will include sophisticated
games, education, 'housekeeping', and
business management. The more
complex packages can, of course,
be used to their best advantage with the full
48K RAM version of the ZX Spectrum.

The Sinclair ZX Spectrum can handle sophisticated games
programs with high -resolution colour graphics and sound.
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A range of business software will soon be available, covering
both specific applications (eg stock -control and payroll) and
general business management systems (eg matrix models).

Elegant, effective, unique
'Less than half the price of its

nearest competitor -and more powerful.'

'These two pictures show how it's
done. On the right is the PCB from the
BBC Model A Microcomputer. On the left
is the PCB from the ZX Spectrum.

'It's obvious at a glance that the
design of the Spectrum is more elegant.

X11 Il
11

This major advance in computer technology maintains
Britain's world-beating position in the field of personal
computers.

Sinclair
ZX Spectrum

This second generation of Sinclair personal computers
demonstrates continuing commitment. Advanced
technology made the ZX80/81 family a price breakthrough:
advanced technology makes the ZX Spectrum a
breakthrough in price and performance.

the ZX Spectrum design.
What may not be so obvious is that it also
provides more power.

'The ZX Spectrum has more usable
RAM, and higher maximum RAM.

'It offers twice as many colours on the
screen at any one time, plus a colour
brightness control. It also offers user -
definable graphics.

'It has data transfer rate 25% faster,

Above left: internal layout of Sinclair ZX Spectrum.

Right: Internal layout of BBC Micro Model A.

The illustrations are to the same scale, and
demonstrate the rate of advance in
microcomputer design. The ZX Spectrum uses
just 14 chips to provide more power and more
user -available RAM.

supported by a VERIFY facility.
'And it employs a dialect of BASIC

(Sinclair BASIC) already in use in over
500,000 computers worldwide.

'We believe the BBC make the world's
best TV programmes -and that Sinclair
make the world's best computers!'

-Clive Sinclair

mil-1=1mb- ZX Spectrum
Circle No. 162



Exhibition

Preview: gpmP012
This year's show is at London's Olympia from November 16-19.
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Portable micros feature strongly at Compec, Including Epson's HX-20 (left) and the Grundy NewBram.

COMPEC has established itself as the major
computer exhibition for the business
user, and this year's show promises to be
bigger and better than ever. Nearly 60
companies will be taking part for the first
time, bringing the total number of exhibi-
tors close to 400.

They range from the leading manu-
facturers of minicomputers, including
Digital Equipment and Data General, to
well-known microcomputer firms such as
Apple, Atari, Acorn and Sinclair. The
strong overseas representation includes
Finland's largest computer manufacturer
Nokia, Norway's Norsk Data, and
Japanese firms such as Fujitsu, Hitachi
and Sord.

Again Compec features a special Soft-
ware Village in the Polygon Hall, where

DRG's Victor 9000 is one of many 16 -bit
machines making their British debut.

firms like Tabs, Vector International and
Lifeboat Associates will be demonstrat-
ing their products.

The 1982 show offers the chance to
explore two of the most fascinating areas
of hardware development - 16 -bit
micros and portable machines. Most of
the new 16 -bit micros will be on display:
DRG's Victor 9000 which is a version of
the Sirius 1, an IBM Personal Computer
work -alike known as the Columbia
Micro, the Fortune 32:16, and the
Olivetti M-20 - to name but a few.

Nippon Univac is expected to launch a
new range of four 16 -bit micros at the
show. The top model will have a 640 -by -
400 pixel high -resolution screen with
eight colours. It will run CP/M-86 and
MS -Dos, and offer 8in. or 5in. double -
sided double -density floppies. It is also
expected to compete with the IBM micro
on price. Hitachi is expected to show its
own 16 -bit personal micro with 256K
RAM and a 15 -colour display. And fin-
ally, Alpha Microsystems plans to show
its 16 -bit multi-user micro the AM -1000,
which has a built-in 10Mbyte Winchester
disc, and uses a video cassette recorder
for back-up instead of floppies.

After the excitement generated by the
Sharp/Tandy and Casio pocket com-
puters, the race is on to produce a full -
featured portable micro. Two which will
be worth seeing at Compec are the New -
Brain from Grundy Business Systems and
a new Hewlett-Packard, the 75C. Both
have one -line displays but no built-in
program- and data -storage facilities.
Then there is the Osborne 1, which has

two floppy -disc drives and a built-in
screen, but is not exactly pocketable.

Perhaps the most interesting of the
portables will be Epson's new venture.
The first computer from this well-known
printer manufacturer is the HX-20, a 16K
machine with a four -line LCD screen
display. The maximum screen area is 255
columns by 255 rows, and though you
cannot see it all at once it should be
usable for word processing, using the full
typewriter -style keyboard. There is a
microcassette recorder for storage, and a
24 -column dot-matrix printer built in.
With all these features, the Epson HX-20
is about the same size as this magazine,
though rather thicker.

As well as micros and Minis, a wide
range of peripherals will be on display at
Compec, including graphics and colour
terminals, VDUs, dot-matrix and daisy-
wheel printers, Modems, and hard- and
floppy -disc drives.

As one of the magazines sponsoring
the exhibition, Practical Computing will
have a stand where you can buy recent
back numbers - until they run out -
and binders ditto. You may even stumble
over a member of the editorial staff, so
watch where you put your feet.

Compec will be held at Olympia, Lon-
don W14 from Tuesday November 16 to
Friday November 19. Opening hours are
10am to 6pm (4pm on Friday), and
admission costs £3 at the door. Advance
tickets are available until October 29 by
sending £1.50 to Compec Tickets, IPC
Exhibitions Ltd, Surrey House, Throwley
Way, Sutton, Surrey.

PRACTICAL COMPUTING November 1982 77



I

DUPLEX .
Communication§

 For Office Communications Equipment 

I(OCTET

- NPI
New style logic board)

a,

0
a.

St
aJ

a)

78

OLIVETTI ET121
Typewriter

Data cable

New  PLUG -ON unit. (30 seconds or less to fit or remove)

 2000 Char. Print Buffer

 RS232C Specification (TX & RX)

New  Three modes of operation (normal/set up/Ksr)
H

New  'WHITE -SPACE -SKIP' to increase print throughput up to 45 cps

 Printer Pause/Resume Key

Pk,gr, New
interlace
unit

* Interfaces also available for
the old style logic
board. Ask for the
OCTET - PI

cv

 True KSR (Keyboard/send/receive) mode -v

 Keyboard 'SET-UP' mode to change operating parameters
(non-volatile) 76"

 Xon/Xoff, DSR/DTR handshaking protocols

 Standard ET121 features retained at all times

OCTET - NCI
(New style logic board)

OLIVETTI ET121
Typewriter

Data cable

Plug on
interlace

 Interfaces also avdil-chl, fa,
the old style logic
boards. Ask kr the
OCTET Cl

New  PLUG -ON unit. (30 seconds or less to fit or remove)

 RS232C Specification (TX & RX)

 4000 Char. Working Memory

 Simple to use TEXT -EDITOR

 Five modes of operation. (Normal/telex/letter/setup/Ksr)

 Battery -backup & Power -Fail -Safe.
(Protects memory contents)

New  'WHITE -SPACE -SKIP' to increase print throughput up to 45 cps

 Printer Pause/Resume Key

 True KSR (Keyboard/send/receive) mode

New  Keyboard 'SET-UP' mode to change operating parameters
(non-volatile)

 Xon/Xoff, DSR/DTR handshaking protocols

 Allows OCTET series products to be interconnected
New  Special FORM -FILLING facility using multiple 'stop -codes'

New  Allocate up to 100 special phrases, (paras or whole letters)
 Standard ET121 features retained at all times

Sole Regional Distributors:

rt.

(11,

ID

CommunicationsLm
Midlands/North: 2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire. Tel:0455 209131.

South: 52 High Street, Stock, Ingatestone, Essex. Tel: 0277 841011.

*OCTET is a trade mark of Duplex Communications*
 Circle No. 163
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* 5v at 2A and + 12v at 100mA
* RE -ADDRESSABLE I/O CHANNELS
* CUSTOMISING/ PROTOTYPING AREA
* 40MHz CLOCK FOR DIGITAL TIMING
* LOW CHIP COUNT - HIGH RELIABILITY

HAWK 6480 OEM SBC

* Z80 SIO
* 2 Z80 PIO
* Z80 CTC
* MANUAL
* 300mm SQUARE

THE BOARD YOU'D DESIGN YOURSELF
- IF ONLY YOU HAD TIME

* 4MHz Z 80A PROCESSOR
* DIGITALLY CONTROLLED 64K RAM PLUS
* UP TO 32K EPROM IN Z.I.F. SOCKETS
* USER BANK SWITCHING
* 2 PROGRAMMABLE SERIAL PORTS
* B/ -DIRECTIONAL PARALLEL PORT
* WINCHESTER CONTROLLER INTERFACE
* 51/4" FLOPPY DISC CONTROLLER
* BRITISH MADE
* 12 MONTHS GUARANTEE
* CP/ M available*

CP'M is the trademark of Digital Research

HAWK build up to a standard
not down to a price
For further details, please contact John Spencer

PARK HOUSE 88-

 Circle No. 164

N B To ensure our high standards are maintained,
we do not normally sell kits or bare boards.

RRP £420
GENEROUS DEALER/OEM DISCOUNTS AVAILABLE

HAWK COMPUTERS LIMITED
102 KINGSL EY PARK TERRACE NORTHAMPTON NN2 7HJ

TEL (0604) 710522 TELEX 312517 SHARET
FAX (0604) 20465



K_D@TO
Modeller

The Leading Business
Management System

Today MicroModeller is used for
the planning and control of
Financial and other operations
of over 2,500 organisations in
the UK. Our clients include many
Times Top 1000 companies,
banks and financial institutions
as well as smaller businesses.

MicroModeller is available on
the following micro computers: -
ADDS Multivision
Altos
Apple II & Ill
Commodore 8032 & 8096
Digico Prince
Dynabyte
Future Technology 88
Hewlett Packard HP125 & 87
Hytec 4500
IBM PC
Memory 7000
National Panasonic
NEC PC8000
Pericom
Rair Black Box
Sirius
South West S09
Superbrain
TA Alphatronic
The Globe
VTS 2200 (NEXOS)
Wang Writer
Xerox 820

Our range of software products
now includes the following: -
Decision Modeller
Strategic Financial Planning Tool.
Micro Link Line
Communicates with main frame
computers or bureaux.
Micro Graph Power
Produces high resolution, colour
business graphics on a plotter.

Our clients also have the
benefits of Intelligence (UK)
Customer Services, providing
support and assistance in the
use of our software. These
services include: -
Telephone Hotline
Training
Consultancy
User Magazine
User Groups

Further information and enquiries
to:
Sales Director
Intelligence (UK) Limited
Nelson House
271 Kingston Road
London SW19 3NW
Telephone 01-543 3711
Telex CALLIN G 444423

80
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FACT With internal microprocessor, 8K buffer store and total
compatibility, the Ricoh Flowriter range has proved itself the
most intelligent and reliable range of printers on the world
market.
FACT Ricoh Flowriters can assume the characteristics of any
popular 'intelligent' printer and plug into any hardware
configuration.
FACT Ricoh Flowriters perform all your processing and
printing needs while leaving the host computer free for other
work.
FACT Ricoh Flowriters do all this, give you exceptional print
quality, yet cost the same as ordinary daisy wheel printers!

FEATURES  Internal microprocessor
 8K buffer under full program control
 Includes RS232, Centronics and IEEE 488 interfaces
 60cps print on the RP1600, 37cps on the RP1300
 Qume, Diablo and NEC Spinwriter wp commands -

compatible
 Auto -bidirectional and logic seeking high-speed printing
 Graphics capability down to 1/120"

The RP1600 Flowriter

The Ricoh

 Built-in proportional spacing tables
 Automatic margin justification, even on proportional

spacing
 128 -character printwheels, wide choice of fonts
 Wide range of accessories -sheetfeeds, tractor feeds,

ribbons, printwheels
 Detachable keyboard option for using Flowriter as an

intelligent typewriter or KSR terminal

For intelligent printing that frees the host computer and gives
you exceptional print quality and speed, find out more about
the Ricoh Flowriter -the printer that knows it's a computer,
yet costs the same as those that aren't!

Dealer Enquiries welcome.

The Ricoh/Flowriter range is only
available from APTEC and their
authorised dealers, backed by a
nationwide service network.

AP

APPROPRIATE
TECHNOLOGY LTD.
2-4 Canfield Place
London NW6 3BT
Tel: 01-625 5575/5134
Telex 264538 SSE G

Circle No. 166



ACT

INDUSTRY -STANDARD
The new PULSAR business software is 16 -bit software

specially developed for new generation 16 -bit personal
computers.

It's inherently faster and more powerful than
traditional 8 -bit software.

The result: More and more business users are
choosing PULSAR, making it one of the industry standards
on 16 -bit personal computers.

Only PULSAR meets the five key requirements for
16 -bit business software:
PORTABILITY

PULSAR is primarily written in the PASCAL portable
language. So your investment in software is protected,
regardless of how often you change your system.
PEDIGREE

PULSAR has been developed by ACT's own software
engineers as a true 16 -bit system. And ACT has more than
15 years experience in business software - computer
bureaux using ACT programs produce more than 3 million
statements every year and handle business applications

THE PULSAR
RANGE...
PULSAR
ACCOUNTING
Pulsar Sales Ledger
Pulsar Purchase Ledger
Pulsar Nominal Ledger
Pulsar Payroll

PULSAR
ORDER PROCESSING
Pulsar Stock Control
Pulsar Invoicing
Pulsar Order Handling

for more than 2000 companies. PULSAR incorporates
many facilities that were previously available only on
large mainframe computers.
INTEGRATION

ACT supplies integrated business software, linking
every aspect of business accounting. Now with PULSAI
this integration is taken a stage further with word
processing and business management tools able to shar
information and files with accounting applications.
USER-FRIENDLY

PULSAR is really easy to use. Documentation is to th
highest standards in the industry, taking the operator
step by step through the system. A simple question aril
answer routine on the computer screen prompts the use
at every turn.
TOTAL SUPPORT

ACT is used to providing on -going support for its
users. Not only is there a "hot-line" to resolve queries, bu
also a fully equipped training school open to all PULSAI
users.

PULSAR FINANCIAL
MANAGEMENT
Pulsar Data Analysis
Pulsar MicroModeller
Pulsar SuperCalc
Pulsar Multi Plan

PULSAR
OFFICE SYSTEMS
Pulsar WordStar
(word processing)
Pulsar Mailmerge
(mailing)
Pulsar Select
(word processing)

Circle No. 167

%iv
I'm buying miltip,

a 16 -bit personal "mop
computer. Tell me more about

the new 16 -bit PULSAR software.
Name-

/ Position-
No. 16 BIT -SOFTWARE

/ Company:
riS 1÷.' PERSONAL COMPUTERS.01 FOR 16 BIT

Ili Address

The ACT octagon encapsulates our
philosophy of providing users with a single

source for their computing solutions.
ACT products include personal computers -
network micro -computer systems - turnkey

mini computers and a total range of services,
including software development, computer field

engineering, computer supplies, and a complete
range of Bureau services.

The eight specialist ACT companies are each leaders in their field and are
wholly owned by Applied Computer Techniques (Holdings) p.l.c., one of
Britain's largest and most successful computer companies.

g1-11.-

For more
information on
16 -bit Pulsar
Software complete T°ePhone-
the coupon and post Application
to ACT (Microsoft) Ltd.,
FREEPOST, Birmingham
B168BR or phone 021-4548585 00.
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GENIE I Et I I EXPANSION UNIT
vi WITH 32K RAM £199 VAT

4.1 PARALLEL PRINTER INTERFACE CARD 1E35.00 VAT

U

E-.

LL1

0

E-.

f:4
0
E -

z
We give a full one year's guarantee

FX on all our products, which
normally only carry 3 months

I-1 guarantee.

THE SHARP MZ8OB SYSTEM
MZ8OB

4 Mhz Z -80A CPU  64K RAM  2K ROM  BASIC
is provided  High Resolution Graphics  9" High Focus
Green Display Upper and Lower Case 80/40
Characters x 25 line display  Electro Magnetic Cassette
Deck included  ASCU Keyboard  Numeric Keypad 
Sound Output  Built-in Clock and Music.

 Editing - Cursor
Control, Up, Down, Left,
Right, Clear and Home.
Insertion and deletion
Keys.

£949
+ VAT

Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,
teacher, etc.

GENIE I
)1 u11.111.101MIUTMUIRIYHOI

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard.
16K RAM. 12K Microsoft BASIC
Extensive Software Range.
Self -Contained PSU UHF Modulator Cassette. External
Cassette Interface. Simply plugs into TV or Monitor.
Complete and Ready to Go.pisplay is 16 lines by 32 or 64
Characters Switchable. 3 Mannuals included, Users Guide,
Beginners Programming and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

GENIE II
11111

£299 VAT

The NEW GENIE II an ideal Business Machine. 13K
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad.
Upper Et Lower Case. Standard Flashing Cursor. Cassette
Interface 16K RAM Expanded externally to 48K.

THE NEW
SHARP
MZ-80A

 Z80 CPU
 48K RAM
 40
Character
x 25 line
Display
 Built
in 9" High
Focus Green Display
 Built in Audio Cassette
Deck : Data Transfer 1200 bits/sec
 ASCII Keyboard, Upper & Lower Case, Graphic
Symbols, Numeric Keypad  Editing, Cursor
Control (Up, Down, Left, Right, Home, Clear,
Deletion Keys)  Built in Clock & Music

A COMPACT READY TO RUN
COMPUTER FOR ONLY

£449 VAT

TEAC

NO
(00"191/

DISK
DRIVES0

,----tiotato.

TEAC FD -50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FD -50A can be used in double density recording
mode.
The FD -50A is Shugart SA400 interface compatible.
Directly compatible with Tandy T.RS80 expansion
interface.
Also interfaces with Video Genie, SWTP, TRS80 ,
ATOM, and 'BBC. Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

40 TRACK
Single r
Disk Drive 4,1,

+ VAT Double £379 VAT
Disk Drive

77 TRACK
Single Double . VAT
Disk Drive £279 VAT £499Disk Drive

2 Drive Cable - £15.00 + VAT
4 Drive Cable - £25.00 + VAT

COMMODORE
VIC-20

PLUS FREE
GAMES CASSETTES

£173
VAT

 16 foreground colours
 8 background colours

 Real typewriter keyboard with full graphics
 Music in three voices and three octaves
 Language and sound effects

ALSO AVAILABLE
GAMES CARTRIDGES £17.35
16K RAM CARTRIDGE £65.17

JOYSTICKS £6.52 + VAT

V I

+ VAT

+ VAT

ik\

Li-INA%
"Europes Largest Discount
Personal Computer Stores"

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

PRINTER MZ80P6 £449 + VAT
 Serial Dot Matrix  Tractor and Friction Feed
 80 Characters per Second  Print Capacity 80 col
(Normal) 40 col (Double Size) 136 col (Reduced Size)
 Upper and Lower case  Graphics

FLOPPY DISK
DRIVE MZ8OFB

£699 4: VAT
inc. DOS, Interface Card & Cable

 Dual Drive Unit 5.25"
 Dual Sided Double Density
 70 Track, Soft Sectored;
 16 Sectos per Track
 280K Bytes per Diskette

THE EPSON MX SERIES
 40/80/132 Column
 Centronics Parallel
 Bi-directional
 Upper & lower case
 True Descenders
 9x9 Dot Matrix
 Condensed and
Enlarged Characters
 Interfaces and
Ribbons available

MX80F/T2 £419 + VAT MX8OT £329 + VAT
MX80F/T £379 + VAT

CENTRONICS
DOT MATRIX

PRINTERS

737 £369} -

739 £469 VAT

Standard Features
 Proportional Spacing
 Right Margin Justification  3

way paper handling  Upper and lower case  True
Descenders  Bi-directional Paper Mode  Underlining
capability  Condensed/ Expanded Print  Sub -Scripts and
Super Scripts  Pin and Friction Feed  80/132 Column

739 as above with special feature of
Dot Resolution Graphics.

HITACHI
PROFESSIONAL

MONITORS

9"- £99.95)
12" - £149 VAT

 Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability.  500 lines -horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center.  Stable picture Even played
back pictures of VTR can be displayed without jittering.
 Looping video input Video input can be looped through
with built-in termination switch.  External sync opera-
tion (available as.option for U and C types)  Compact
construction Two monitors are mountable side by side in a

standard 19 -inch rack.

All prices quoted are exclusive of VAT. Delivery is
added at cost. Please make cheques and postal
orders payable to COMP SHOP LTD., or phone your
order quoting BARCLAYCARD, ACCESS, DINERS
CLUB or AMERICAN EXPRESS number.

IMICIAKARD

V75.4
M5AM 1.14 01

0041116 C1.1.111

PREIN.4.1.11

CREDIT FACILITIES AVAILABLE - send S.A.E. for
application form.

MAIL ORDER SHOP

14 Station Road, New Barnet,
Hertfordshire, ENS 1QW
(Close to New Barnet BR Station - Moorgate Line)
Telephone: 01-441 2922 (Sales) 01-449 6596
Telex: 298755 TELCOM G
OPEN (BARNET) - 10am - 7pm - Monday to Saturday

311 Edgware Road, London W2
Telephone: 01-262 0387
OPEN (LONDON) - 10am - 6pm - Monday to Saturday

 Circle No. 168
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EPSON'S NEW TYPE III
simply out of this world Epson's new Type III series brings quality graphic

printing within the price range of alphanumeric users for
the first time.

The MX -80, MX80F/T and the MX -100 offer high
reliability, improved performance and greater flexibility.

Performance of the MX -100 has been boosted to
100 cps, and the MX -80 and MX-80F/T each give 80 cps.
New features include super and subscript, underlining,
deletion and italics. Users can select a unidirectional print
mode and system reset.

High resolution printing quality is from a 9 x 9 dot
matrix head, and wide range of type sizes is available.
Other user benefits include an easy -change cartridge
ribbon, and quiet operation.

All three are equipped with a full 96 -character ASCII
set, with descenders. The standard interface is Centronics -
style 8 -bit parallel, with optional RS 232 or IEEE 488 ports,
and most popular micro computer systems.

Epson ... Simply out of this world.
Interfaces to all microcomputers V/A HP18 or RS23

interfaces.

L MAIN DISTRIBUTOR DEALER, 0.E.M AND CONTRACT ENQUIRIES WELCOME

THE HOLDENE GROUP
Bray House,
Leicester Place,
Leeds, LS2 9EH
Tel:0532 459459.

48 Great King St,
Edinburgh,
EH3 6QY.
Tel:031-557 4060.

82A Water Lane,
Wilmslow, Cheshire,
SK9 5BB.
Tel:0625 529486.

 Circle No. 170

UNDESCRIBABLE! UNBELIEVABLE!

3 ismic Suva
Having to wait four months for his BBC Micro was hard luck for top programmer Mike Chalk,
but it was certainly good news for Tandy/Genie owners, for he spent the time creating his
last Arcade game for these machines, and of course exclusively for Kansas

BBC MICRO
and COLOUR GENIE

programs

Ask for catalogue

and see the difference!

We welcome Access
VISA

citnsas
Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357

 Circle No. 169
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It surpasses anything, anywhere!
Two entirely different 'screens'
provide action and variation the
like of which has never been seen
on a computer screen before, and
certainly not in any 'arcade" game

First you have to beat the astroids. Easy at first but when hit they split
and multiply, then split and multiply yet again before they can be
completely killed off. But as they split, so they come in at entirely II"
different angles... As the game progresses more and more appear.
If you survive the astroids, down swoops the swarm! These horrors
move about relentlessly, then without warning two, three or even
more suddenly break away and attack, raining down bombs.
Then its back to harder astroids,..and so on... There are bonus scores
and extra lives, and sound of course.

TO,

few

MIKE CHALK'S GREATEST EVER For the Tandy and Genie £9,50 Vat and post paid.

Recognised brand leader in microcomputer software The only company giving a
lifetime unconditional guarantee and assured return first class post service.

v
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Tandy TRS-80
Word Processing Syste

Inc. V.A.T.

COMPUTER CENTER

*rye Ailh
314 Fart Row.

NapaIle, TB 76111.

Dear Sir:.

You caret biu a *winter if %futile this 112S -t+
kuresc Seta.! Radio tact's m 1illIPS1T software lets
yw type wultlig and edit wily before tte letter is
Flirted, It genial typewriter

will let you S4* wur tyRirg
crao disk is late minors

a editing. Best revs is that
Woe do't reed to seitak 'cuputereze

to (wale itl Let
Paths tack SrtrY

yw Fora a TR5-D3 Cart save 9ou money,.

 A Complete
Business System
Computer Including SUPER SCRIPSIT
Software and Daisy Wheel Printer £2,841.95 (inc. V.A.T.).

 Further Software Available for Accounting, Data Processing, Financial
Planning and, Much More

 Training  Leasing  Full Range of Printers/Peripherals & Accessories

New SUPER SCRIPSIT prepares memo's.,
letters and manuscripts, written and edited right
on the video screen! Then, when it is just the way
you want it, print as many correction free
originals as you need and store on diskette for re-
use at any time.

New features include proportinal spaced
printing, multiple line spacing (including half

YOUR NEAREST COMPUTER CENTRE
Birmingham: 021-455-9175 London: 01-836-1327

021-643-5368, 01-828-1423
5362/5380 01-242-9425

Bradford: 0274-28431/2 01-626-6688/9

Bristol: 0272-214721/2
0272-298101

01-236-6453
01-248-5313/4
01-236-1326/7/8

Croydon: 01-680-1852 Manchester: 061-832-2242/
Dundee 0382-25026 9314
Edinburgh: 031-225-9337/ 061-833-0259

8854/8985 061-834-0053
Glasgow: 041-221-4132/ 061-236-2122

9378 Nottingham: 0602-412144/
041-333-9531 0602-413391

Liverpool: 051-708-0133 St. Helens: 0744-30774
Southampton: 0703-36492

YOUR NEAREST COMPUTER DEALER
Abergele: 0745-826020 Dublin: 0001-730698
Ashford: 07842-53024 Guildford: 0483-504801
Bangor: 0247-66656 Hadleigh: 0702-556522
Blandford Forum: 0258-53737 London W1: 01-388-5721
Brixham: 08045-6565 St. Helier: 0534-74000
Cambridge: 0223-65334 Windsor: 07535-58077
Cork: Cork 22954

II

7=0'82

spacing), paragraph formats, underlining,
double underline, boldface, super and subscript,
multiple column printing, a "help" facility and
more.

Ten user -defined keys can each recall
commands of up to 127 pre -defined keystrokes
for frequently used words and phrases.

INN MN IN= NM 
I Send for your FREE

1982/83 Tandy
Catalogue

Computer Marketing,
Tandy Corporation (Branch U.K.),
Tameway Tower, Bridge Street,
Walsall, West Midlands. WS1 1LA

Name

Address

Postcode Tel PC2

Circle No. 171
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Using the BBC Micro as a
colour -graphics terminal
NO MICROCOMPUTER SYSTEM meets
everybody's ideal specification, but the
BBC Micro has an impressive array of
graphics functions, including full -colour
display, and a variety of modes combin-
ing text and graphics. For the model B
these include:
Mode 0 640 by 256 two-colour display and 80

by 32 text
Mode 1 320 by 256 four-colour display and 40

by 32 text
Mode 2 160 by 256 16 -colour display and 20

by 32 text
Mode 3 80 by 25 two-colour text
Mode 4 320 by 256 two-colour display and 40

by 32 text
Mode 5 160 by 256 four-colour display and 20

by 32 text
Mode 6 40 by 25 two-colour text
Mode 7 40 by 25 teletext display

The language used is an extended Basic
with structured features. The majority of
users find the overall power such an
advance on earlier machines that it can be
forgiven for not being fully structured.

Figure 1. BBC Micro graphics codes.

The BBC Micro can act as a colour -
graphics terminal for a CP/M system in a
symbosis which can be extended to using
the CP/M system as a disc storage unit for
the BBC Micro. The graphics feature of
the BBC machine can be driven by Basic
keywords as VDU commands and by
codes that can be transmitted by other
systems. Although these would normally
be conveyed through the "tube" - the
term used by Acorn to describe the bus
designed for connection to other micros
- they can also be sent via the RS -423,
the standard serial port.

Software can therefore be developed to
allow the BBC Micro plus monitor to be
used as a graphics terminal to another
Micro. Using the BBC Micro as a termi-
nal the BBC colour graphics can be added
to the host micro's other functions; the
BBC screen editor is retained as well as
its high -resolution graphics features. The
configuration gives access to the variety
of, say, CP/M software plus the versatility

\
GAR

St

e
Xia,

-.1
CCi-u

w
4'
co Meaning

Basic
Keyword

0 0 @ 0 does nothing
1 1 A 1 send next character to printer only
2 2 B 0 printer on
3 3 C 0 printer off
4 4 D 0 separate text/graphics cursors
5 5 E 0 join text/graphics cursors
6 6 F 0 enable VDU drivers
7 7 G 0 make a short beep
8 8 H 0 backspace cursor one character cursor
9 9 I 0 forward space cursor one character control

10 A J 0 move cursor down one line
11 B K 0 move cursor up one line
12 C L 0 clear text area CLS

13 D M 0 move cursor to start of line
14 E N 0 page mode on
15 F Q 0 page mode off
16 10 P 0 clear graphics area CLG

17 11 Q 1 define text colour Colour

18 12 R 2 define graphics colour GCol

19 13 S 5 define logical colour
20 14 T 0 restore default logical colours
21 15 U 0 disable VDU drivers
22 16 V 1 select screen mode Mode

23 17 W 9 reprogram display character
24 18 X 8 define graphics window
25 19 Y 5 plot m,x,y Plot Draw Move

26 1A Z 0 restore default windows
27 1B [ 0 does nothing
28 1C \ 4 define text window
29 1D ] 4 define graphics origin
30 1 E A 0 home text cursor to top left Tab (0,0)

31 1F - 2 move text cursor to x,y Tab (x,y)

127 7F 0 delete

of the stand-alone BBC Micro. Thus the
BBC Micro provides the software desig-
ner with a low-cost micro with a high -
resolution colour -graphics processor on
board which can be driven via a simple
serial port, the default I/O with most
language systems.

Once within CP/M, Basic is no longer a
restriction and advantage can be taken of
the richness of CP/M software to drive
the BBC Micro. In particular, Pascal can
he implemented on a standard CP/M
system such as the Comart Commun-
icator CP-100.

The BBC Micro, like most micro-
computers, uses the ASCII code system
to represent the alphanumeric character
set. In Basic the Print statement sends the
ASCII code of the chosen character down
the output channel, OSWRCH, to the
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The versatility of CP/M can be
combined with the BBC
Micro's graphics capabilities to
give you the best of both
systems. John Ferguson and
Tony Shaw show how it's done.

display. The CHR$ function allows the
ASCII code to be passed directly on a
Print statement, for example:

PRINT CHR$(65)
is the same as

PRINT "A"
A useful feature of the BBC Micro is the
keyword VDU which combines the Print
and CHR$ functions. Hence

PRINT CHR$(65)
could be written as

VDU 65

meaning send the code 65 down the out-
put channel to OSWRCH.

The colour -graphics and display -for-
matting commands are driven in exactly
the same way. The ASCII codes between
0 and 31, often called control codes, are
given special jobs in the BBC Micro.
They act as software switches enabling

1
H :

6850 ACIA Occupies two memory locations - FE08 and FE09

Address

FE08
FE09

Control register

Function
Write operation
Control register
Transmit data register

Set word length, parity and stop bits

7 6 5 4 3 2

Read operation
Status register
Receive data register

Divide, select and master reset

1 l 0

Receive
IRQ

enable

RTS
IRQ

and TX
enable

Parity,
ER

Clock
select

Divide

....-, ....

\Control Inter upts on transmit and RTS output

"I" enables Interrupts for received characters

Status register

Indicates the state of the IRQ output

Active High

Receive data register full flag

Indicates the state of the clear to send (CTS) Input

7 6 5 4 3 2 1

Parity Framing Clear TX RX

IRQ error Overrun error to
send

DCD empty full

rror flags

Data carrier detect bit

Active High

Transmit data register empty flag

Serial processor occupies one memory location FE10

Operates the cassette motor (TonrO'off)

\ 7 6 5 4 3 2 0

Cassette RS423
motor I select
relay

RX
clock
rate

TX
clock
rate

Selects the RS423 or cassette CI'RS4231'O'cassette

Figure 2. 6502 ACIA and serial processor registers.

Active High

the various display and graphics routines.
Hence all the Basic keywords used to
control the display have their equivalent
VDU statement or list of codes - see
figure 1.
The first code after the VDU statement,
say the first byte sent down the output
channel OSWRCH, selects the desired
display function. The operating system
then knows how many more bytes are
required to complete the instruction.
Mode selection only requires one byte
after the code whereas redefining the
shape of a display character requires
nine.

The BBC Micro used code -driven
graphics that can be accessed through the
normal output channel, OSWRCH. It
follows that these codes could originate
from any high- or low-level language and

could be delivered to OSWRCH from
outside the machine using any of the
interfaces available, such as the tube,
1MHz bus, user port or RS -423.

The model B machine contains all the
circuitry required for a bitdirectional RS -
423 +/-5V serial port. At the heart of
the interface is a 6850 asynchronous com-
munications interface adaptor, ACIA. A
second device, an uncommitted -logic
array known as the serial processor, sup-
ports the ACIA by providing a pro-
grammable baud -rate generator together
with the circuitry required to drive an
audio -cassette recorder. From Basic the
ACIA and the serial processor are confi-
gured using the *FX commands. How-
ever, to obtain control of both these
devices in a machine -code program the

(continued on page 89)
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comart
communicator

...now the pedigree really shows
How has Comart's controlled, down to earth

development strategy kept Communicator a firm
favourite in the UK, and the leading candidate to
reverse the tide of microcomputer imports?

New Range Additions The Communicator
range has broadened to add a new 20 Megabyte 5"
Winchester Hard Disk Drive System to the already
well established 5 Megabyte and floppy diskette
models. Another new system offers 8" floppy disk
drives for compatibility of data transfer. With the
associated tape and additional Winchester back up
systems that adds up to eight basic models - all in the
same neat, stackable, casing - all based on S100 bus
construction to keep future options in memory, users,
peripherals and interface requirements wide open.

New System Additions Communicator
operating systems continue to broaden both in
options and facilities. An improved CP/M offers
enhanced diagnostics, for example, and auto boot
from Hard Disk. These basic improvements are
reflected in the now tried and tested Communicator
multi-user MP/MIITM, which also provides for full
CP/MTM compatibility.

New Communications Options
Communicator now offers CP/Netim and RBTE
communications protocols. Individual Communicator

Systems can now operate as intelligent information
terminals, integrated with either existing mainframe or
mini computer installations, or be part of a shared
resource or communications network.

New Range of Terminals Find out more about
Comart's new smart VDU. It's a new advanced
ergonomically designed unit. It has a 105 keyset
detached keyboard, soft green phosphor tilt screen,
and a low profile foot. Its a perfect complement to the
Communicator in both styling and performance.

Some things don't change. Communicator still
has Comart's established dealer network and
nationwide after sales service back up, supporting
thousands of Communicators already at work
throughout the UK.

And in the Future') Behind all these
innovations are advanced programmes of research
and development. Soon Comart will be bringing you
16 bit, multi processor and distributed processing
systems. This is your guarantee that Communicator
will continue to keep pace as microcomputer
technology progresses.

ME= MEM III= MEM qz=fm

fo find out more about Communicator
today, call us now on 0480 215005.

Main Dealers
Birmingham The Byteshop 94/96 Hurst Street Tel 021-622 7149
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052
Glasgow The Byteshop Magnet House 61 Waterloo Street
Tel 041-221 7409 Leeds Holdene Bray House Leicester Place
Tel 0532 459459 London The Byteshop 324 Euston Road NW1
Tel 01-387 0505 Digitus Lading House 10/14 Bedford Street Covent
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton
SW2 Tel 01-671 6321 Manchester The Byteshop 11 Gateway House
Piccadilly Station Approach Tel 061-236 4737 Nottingham
The Byteshop 92a Upper Parliament Street Tel 0602 40576
Southampton Xitan Systems 23 Cumberland Place Tel 0703 38740

A member of the iltgr Doman Group of Companies

omar
SPECIALISTS IN MICROCOMPUTERS

Comart Limited, Little End Road,
Eaton Socon, St Neots, Cambs PE19 3JG
Tel: 0480 215005 Telex: 32514 Comart G

 Circle No. 172

Dealers
Aberdeen MOM Offshore Tel 0224 22863 Bedford Reredos Bradley Tel 93 68581
Cambridge Cambridge Computer Store Tel 0223 65334 Edinburgh Holdene
Microsystems Tel 031 557 4060 Glenrothes Computer &mimes (Scotland) Tel 0592
773710 Blackpool Western Computers Tel 0253 404676 Manchester NSC Computers
Tel 061 832 2269 Norwich Anglia Computer Centre Tel 0603 29652 Worthing Ace
Computing Services Tel 0903 35411 Middlesbrough Aztech Tel 0642 222621 Barking
Moldavia Tel 01-591 6511 Belfast Cardiac Services Co Tel 0232 625566 Wilmslow
Holdene Tel 0625 529486 Colchester Eurotec Consultants Tel 0206 72538
Huntingdon Westcom Tel 0480 217217 Luton M E Marketing Tel 0582 31806
Middlesex/Berke Newbury Data Recording Tel 0784 61141 Sheffield Hallam
Computer Systems Tel 0742 663125 Watford Lux Computer Services Tel 0923 29513
Aylesbury J K Wakeford Assoc Tel 0296 27473

CP/M, MP/MII and CP/Net are all trademarks of Digital Research Inc
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.. 
1-;HHHH I *2 *2

1122

10 MODEO
20 DEBOUNCE=&0080
30 OSRSCI=&FFE3
40 OSWRCH=&FFEE
50 CON7kOL=8,FE08
40 PORT=8,FE09
70 VIDPROC=8:FE10
20 OSBYTE=&FFF4
90 FOR N=0 TO 2 STEP2
100 P°4=8:0000
1104'OPTN
120 LOA #&64:STA VIDPROC;SET BR CLOCK
130 LOA #&03:STA CONTROL;RESET ACIA
150.LOOP LDA 48:56:STA CONTROL;START COM
155 LDA#&80:STA DEBOUNCE
160.IN,
170 LOA CONTROL:ROR A:BCC KEY
180 LDA #8:1E:STA CONTROL;STOP COM
190 LDA PORT:JSR OSWRCH;GET AND DISPLAY
200 JMP LOOP
210.KEY
212 DEC DEBOUNCE:BNE IN
215 LOA #&1E:STA
220 LOA 48Z2:STA
230 LDA 48:81:LDX
240 LOA #&52:STA
250 TYA:BNE LOOP
290 TXA:STA PORT
300 JMP LOOP
310
320 NEXT N.
330 CALL&ODOO

CONTROL;STOP COM
&FE4E ;ENABLE INT
#0:LDY#0:JSR OSBYTE
&FE4E ;DISABLE INT
;NO KEY FOUND
;GET AND TRANS

Configure serial proc.
- select RS 423
- band rate clock

Reset 6850 ACIA

Configure ACIA
-Set RTS Low
ie Start Comart

Check
ACIA status
for Incoming

Byte

Is key
depressed

or character from
screen)

Yes

Yes

Get ASCII for
key in accumulator

Transmit in serial
form to Comart

Figure 3. Terminal simulation program and flow diagram.

Set RTS High
ie Stop Comart

Get incoming
Byte

Send down output
channel to display

(continued from page 87)
information shown in figure 2 is essential.

Only a short machine -code program is
required to configure the BBC Micro as a
serial terminal. Figure 3 gives a flow
diagram and a program listing for one
solution where the BBC Micro is config-
ured to operate at 9,600baud in the full
duplex mode. After setting up the serial
processor and the 6850 ACIA the pro-
gram enters a polling loop that checks the
ACIA status register and the keyboard.
The operating -system subroutine Osbyte
scans the keyboard, looking for a de-
pressed key. If a keystroke is detected its
ASCII code is transferred to the serial
output port and transmitted to the
Comart. Any incoming serial character is
sent down the BBC's output channel,
OSWRCH, to the display.

The execution time of OSWRCH will
depend on the task it is asked to perform:
plotting triangles takes much longer than
displaying alphanumeric characters.
Therefore until OSWRCI-I's task is com-

plete no more characters should be trans-
mitted by the Comart. To achieve this the
program operates a partial handshake
between the two machines, driving the
Ready to Send, RTS, output from the
BBC Micro and controlling the Comart
through its Clear to Send, CTS, input. It
may be necessary to alter two small links
on the Comart CPU card to enable the
CTS input. Figure 4 shows details of the
link positions and of the interconnection
between the machines.

The 6850 ACIA has been configured to
receive eight bits of data in the serial
package from the Comart. Although a
seven -bit code is sufficient when trans-
mitting the standard ASCII character set,
the code -driven graphics in the BBC
machine requires numbers between 0 and
255 to represent data in some of the VDU
commands, for example, displacements
in the Plot command; boundaries in the
graphics window definition.

The BBC Micro has been transformed
into a terminal to the CP/M system so the

usual CP/M commands can now
be typed in. It is possible to load
Microsoft Basic into the CP/M
system and run programs - see listing 1.
While running Basic programs on the
CP/M system control characters can be
printed to the BBC Micro exactly as to a
normal terminal. Thus

PRINT CHR$(1 0)
sends a Control -J character to the ter-
minal. The character normally instructs
the terminal to execute a line feed.

The BBC Micro can now be considered
to be a high -resolution colour -graphics
terminal. Since all the graphics routines
are resident and are driven by control
codes there are no restrictions on which
languages can be used to drive it. The
Cobol Display verb could be used to
drive the BBC Micro. It would be a great
advance over other graphics systems
which are normally driven from Fortran
or Basic, neither of which is particularly
suited to data-processing applications.

As well as Cobol the machine could be
driven from Basic, Fortran, C, Forth,
Z-80 assembler. Pascal or any other lan-
guage. Pascal has already proved its worth
in teaching programming techniques
associated with large-scale programming.
Its structure allows more and more corn -

(continued on page 91)

Figure 4. Connecting BBC Micro
to CP/M host computer.

On Comart CPU card
- break II to GG link
- make HH to FF

Pin
Out B
In A
RTS E

Earth C
BBC
Micro
RS423
Port

RS423 Port

J3 port

Pin
2 In
3 Out
5 CTS
7 Earth

Comart
J3 Port

Listing 1. Example program driving BBC graphics from MBasic-5.

10 MODE=2: GOSUB 8050
15 PRINT CHR$(28):CHR$(0):CHR$(31)
17 FOR N=10 TO 60 STEP 5
19 L=0:GCOLOUR=8:GOSUB 8100
20 L=3: GCOLOUR=INT(14*RND(1)+129)
22 T=4:X=280+N:Y=350+N:GOSUB 8000
26 RESTORE
30 FOR I=1 TO 29
40 READ T,R,R
50 X=50.0
60 Y=150*R
70 GOSUB 8000
80 NEXT I

90 NEXT N
100 PRINT CHR$(28);CHR
110 FOR T=0 TO 30
120 PRINT" HI - RES "

125 PRINT" GRAPHICS "
130 NEXT T
140 PRINT CHR$(28):CHR$(4):CHR$(27):CHR$(15);CHR
150 FOR T=0 TO 10
152 FOR B=0 TO 100:NEXT B
153 PRINT" ":PRINT" "

155 PRINT" HI - RES "
160 PRINT" GRAPHICS "

:CHR$(19):CHR$(31)

:GOSUB 8100:PRINT CHR$(16)

5);CHRS(7);CHR$(14);CHR$(2)

r 23)

170 NEXT T
180 GOTO 15
1000 END
1010 DATA 1,-2,0,1,0,2,1,2,0,0,1,0
1020 DATA 1,0,-2,1,2,0,1.0,2,1,-2,0,0,3,-2
1030 DATA 1,0,2,1,1,-1,1,1,1,1,0,-2,0,1,0
1040 DATA 1,0,2,1,2,0,1,0,-2,0,-2,1,1,2,0,0,1,-1
1050 DATA 1,0,2,1,2,0,1,0,-1,1,-2,0,1,2,-1,0,2,0
1060 DATA 1,0,2,0,-1,0,1,2,0
8000 REM PLOT STATEMENT
8002 IF X(0 THEN X=E5536!+X
8003 IF Y(0 THEN Y=65536!+Y
8010 XH=INT(X/256):XL=X-256*XH
8015 YH=INT(Y/256):YL=Y-256*YH
8020 PRINT CHR$(25);CHRS(T);CHRVXL);CHWAH);CHRVYL);CHR (YH)
8030 RETURN
8050 REM MODE SELECT
8060 PRINT CHR$(22);CHR$(MODE)
8070 RETURN
8080 REM TEXT COLOUR TCOLOUR
8090 PRINT CHR$(17);CHRvTCOLOUR)
8095 RETURN
8100 REM GRAPHICS COLOUR L,GCOLOUR
8110 PRINT CHR$(18);CHRS(L);CHRVGCOLOUR)
8120 RETURN
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When you've solda
few thousand computers

u know
whatyopeoplewant

A low price -
5 MB £3550

10MB £4040\
20MB £4570

High resolution
graphics (option)
1024 x 512 Pixel
Graphics
128K I/O Mapped

SUPEZBRAINI:E:
Telex interface using
the PO approved V24
auto telex interface

An integral
Winchester hard
disk machine*

A wide range of
Software specially
configured for
Superbrain

Nationwide service
through Software
Sciences - part of
THORN EMI

Encotel are one of Britain's largest microcomputer distributors with full engineering
technical support facilities and workshops.

T1 C
Britain's specialist microcomputer distributors
L.Nd Off L SYS l EMS I t EG , IMPERIAL lti,A)' CROYDON AIRPORT INI ESTATE CROYDON SURREY CRO 4 RR

(rl-Otitr o140 1114,) 8951')21 ENCO
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ABERDEEN Abtex Computer Services Ltd
0224 55074/6
BRIGHTON The Electronic Office 0273 722248
BRISTOL Mercator Ltd 0272 731079
BURY ST. EDMUNDS Rebvale Ltd 095 381316
BUSHEY HEATH Boyd Microsystems Ltd 01 950 0303
CASTLEBAR Delta Microsystems Ltd Castlebar 22632
DUBLIN Gamma Data Products Ltd 0001 7718877
DUDLEY Gibson Computer Services Ltd 0384 236934
EDENBRIDGE Workflow 034 286 357

GALWAY Associated Micros Galway 87140
GUILDFORD AFK Associates Ltd 079 82 3758
GWYNEDD CP.L Ltd 075 881 2053
HORSHAM Sussex Microsystems Ltd 0403 68071
LONDON E6 System Builders Ltd 01 471 4884
LONDON EC2 City Microsystems Ltd 01 628 6322
LONDON SE1 Steven Cox and Co. Ltd 01 407 1982
LONDON SE23 Atlantic Microsystems Ltd 01 699 2202
LONDON SW4 Inner Products 01 673 0320
LONDON SW19 Ideal Computers Ltd 01 946 5568

LONDON W14 Stemmos Ltd 01 602 6242
LONDON WC1 Bondbest Ltd 01 580 7249/4273
LONDON WC2 Digitus Ltd 01 379 6968  Circle No. 173
LONDON WC2 Systematica Ltd 01 836 9379
LONG EATON Micropeople Ltd 06096 69117
MELKSHAM Advent Data Products Ltd 0225 706289
ROTHERHAM Intac Data Systems Ltd 0709 547179
SOUTHEND ON SEA Direct Data Marketing Ltd (DDM)
0702 65787
ST. NEOTS West Com Ltd 0480 217217
WATFORD Computer Centre 0923 40601



Red.
PROGRAM RED;
BEGIN

WRITELN (MR(16
END.

Mode.

CHR(I),CHR(I) CHR(0),CHR(0),CHR(0))

PROCEDURE MODE(MODE_VAL.INTEGER);
BEGIN
WRITELN (CHR(22),CHR(MODE_VAL))

END;

Plot.
PROCEDURE PLOT(TIPE,X_VAL,Y_VAL.INTEGER);
VAR
LOW_X,HI_X,LOW_Y,HI_Y. INTEGER;

BEGIN
(This does not provide reistive plotting)
HI_X.= X_VAL DIV 256;
LOW_X..X_VAL MOD 256;
HI_Y.. Y_VAL DIV 256;
LOW_V Y_VAL MOD 256;

Gcol.

PROCEDURE GCOL(MODE,COLOUR.INTEGER);
BEGIN

WRITE (CHR(113),CHR(MODE),CHR(COLOUR))
END;

WRITE (CHR(25),CHR(TIPE),CHR(LOW_X),CHR(NI_X),CHR(LOW_Y),CHR(HI_Y))
END;

Drawsquare.

N
E E.

Figure 5.

Drawhexagon.

PROCEDURE DRAWSOUARE(X_CORN,Y_CORN,EDGE.COLOUR.INTEGER);
BEGIN

GCOL(0,COLOUR);
PLOT(4,X_CORN,Y_CORN);
PLOT(4,X_CORN+EDOE,Y_CORN);
PLOT(85,X_CORN.Y_CORN.EDGE);
PLOT.65.X_CORN.EDGE,Y_CORN.EDGE.;

END;

FUNCTION TAN.X.REALI.REAL;
BEGIN

TAW.SIN(X)/COS(X)
END;
PROCEDURE DRAWHEXAGON (X_CORN,Y_CORN,EDGE,COLOUR:INTEGER)'
VAR

X_C,Y_C:INTEGER;
BEGIN

Figure 6.

X_C..X_CORN+EDGE DIV 2;
Y_Ci.Y_CORN+EDGE DIV ROUND(2.TAN(22.5));
GCOL (0, COLOUR);

PLOT (4.X_CORN,Y_CORN);
PLOT (4,X_CORN+EDGE,Y_CORN);
PLOT (135,X_C,Y_C).
PLOT 035,X-CORN.EDGE+ROUND(EDGE.COS(45)),Y_CORN+ROUND(EDGE*SIN(45)));
PLOT (85,X_CORN+EDGE+ROUND(EDGE.COS(45)),Y_CORWEDGE,ROUND(EDGE.SIN(45)));
PLOT (34,0_C.Y_C);
PLOT 035,X_CORN+EDGE,Y_CORN.EDGE+ROUND(2.EDGE*SIN(45)));
PLOT (85,X_CORN.Y_CORN+EDGE+ROUND(2*EDOE.SIN(45)));
PLOT (84,0_C.Y_C);
PLOT (85,x_CORN-ROUND(EDGE.COS(45)),Y_CORN+EDGE+ROUND(EDGE.SIN(45))).
PLOT (84,0_,C,Y_C).
PLOT (85,X_CORN-ROUND(EDGE.COS(45»,y_CORN.ROUND(EDGE*SIN(45)));
PLOT (85,X_CORN.Y_CORN)
END;

Drawisos.

PROCEDURE DRAWISOS(X_CORN,Y_CORN,BASE,HEIGHT,COLOUR.INTEGER);
BEGIN

GCOL (3, COLOUR);
PLOT I4iX_CORN,Y_CORN)I
PLOT (4.X_CORN+BASE,Y_CORN)/
PLOT (85,X_CORN.BASE DIV 2,Y_CORWHEIGHT)

END;

Graphics program outline.

PROGRAM BBCGRAF;

BEGIN
MODE(I):

DRAWSOUARE (200, 200, 200, 1) ;
DRAWSQUARE (200, 550, 150, 2) ;
DRAWSQUARE (500, 500, 100, 3)1
DRAWHEXAGON(700, 200, 100, 1) ;
DRAWHEXAGON (150, 600, 50, 2)
DRAW I SOS (300, 100, 850, 750, 3)

END.

AVA
TM

Figure 7.

Corner

,   MEM, , I ,rir F111

(continued from page 89)
plex graphics commands to be built
up making it a fine language for
graphics development, and many text-
books use it. Its orientation towards
procedures allows development of graphics
routines with meaningful names
without using a Call -type statement.

Intersystem's Pascal -Z, the version
which is used, has some very useful fea-
tures. In particular, routines can be In-
cluded at compile time, and code is
ROMab le .

The Write statement is used to send
codes to the terminal. Program Red is a
Pascal program which will set the current
foreground colour to red if the BBC
Micro is in mode 0. The program is
compiled and given the command file
name Red.Com. When CP/M is active,
typing Red changes all text from white to
red.

The Mode procedure selects the mode
on the micro, to call the routine simply
use the instruction

MODE (K)
where K is the mode selected. The GCo1
procedure selects graphics colour. To call
the routine execute

GCOL (a,b)
where a and b are the usual BBC para-
meters. The Plot procedure mimics the
BBC Plot command. In this article the
Plot command is restricted to the abso-
lute form, removing the problem of nega-
tive relative plotting.

 Squares and triangles
The Drawsquare procedure is used to

draw a square which is parallel to the
sides of the screen. The position of one
corner and the length of the side of the
square must be known. The square can
then be plotted as two triangles - see
figure 5. To call the routine use

DRAWSQUARE (X, Y, Edge, Colour)
where X, Y are the co-ordinates of the
lower left-hand corner.

The Drawhexagon procedure draws a
hexagon in the form of a series of tri-
angles - see figure 6. As in the case of
the square only one orientation of the
hexagon is considered, so it is necessary
to know only the location of one corner
and length of the edge. The hexagon can
be built up by plotting a series of tri-
angles. Though Pascal does not have a
Tan function it was introduced since it will
be useful in the development of other
routines. To call the routine use

DRAWHEXAGON (X, Y, Edge, Colour)
where X,Y are the co-ordinates of the
bottom left-hand corner.

The Drawisos procedure draws an
isosceles triangle - see figure 7. You
need to define the corner position, base
length, height and colour. To call the
routine, the instruction is

DRAWISOS (X, Y, Base, Height, Colour)
Spirals, trees, chairs, cog wheels or any

other shape can be built up until a library
of routines is achieved.
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CP/M SOFTWARE
WORD PROCESSORS, TEXT EDITORS & AIDS
Micropro WORDSTAR wor dprocessing system £285

PROGRAMMING LANGUAGES
ADA £185

GENERAL BUSINESS APPLICATIONS cont.

Micropro's own WORDSTAR TRAINGING GUIDE
WORDSTAR for Apple
WORDSTAR update
MAILMERGE option for WORDSTAR
MAILMERGE for Apple
MAILMERGE update
SPELLSTAR option for WORDSTAR

£15
£225

£45
£90
£75
£15

£145

ALGOL -60 compiler
Microsoft BASIC -80 interpreter
Microsoft BASIC -ay compiler
Supersoft Basic 28000
S -BASIC
XBASIC
CBASIC-2 compiler

£100
£195
£215
£315
£175
£185
£95

MICROSHADE - FINANCIAL DIRECTOR
INCOMPLETE RECORDS SYSTEM
BOUGHT LEDGER
SALES LEDGER
COMPLETE INTEGRATED ACCOUNTING SYSTEM
BUDGET PREPARATION SYSTEM

£900
£450
£450

£1750
£450

SPELLSTAR for APPLE
SPELLSTAR update
WORDPACK (WS, MM & SPL)
WORDPACK (WS, MM & SPLI for Apple
WORDSTAR Customisation Notes
Graffcom WP2020 word processor
Graffcom WP2020 tutorial pack
MAGIC WAND word processing system
PMATE

£115
£25

£410
£305
£100
£395

£40
£245
£115

CBASIC-86 compiler
CB -80 compiler
CIS COBOL compiler -
CIS COBOL FORMS2 option
NEVADA COBOL compiler
Microsoft COBOL -80 compiler
COBOL -80 including M/SORT sort & merge option
Microsoft FORTRAN -80 compiler
Supersoft FORTRAN

£210
£320
£430
£120
£95

£375
£445

£275
£180

P. R. DALY & CO - MICROMAS
NOMINAL LEDGER
PURCHASE LEDGER
SALES LEDGER
STOCK
INVOICING (needs stock control)
PAYROLL
COMPLETE INTERGRATED ACCOUNTING SYSTEM

£500
£350
£350
£350
£150
£350

£2425

REDWORD word processing system
REDWORD printer control module
SPELL BINDER
Supersoft STAR -EDIT
SCRIBBLE
WORD1NDEX

£200
£30

£295
f165
£105
£230

Supersoft RATPOR
Supersoft LISP
MuLISP 80/MuSTAR
PASCAUM compiler
PASCAUM 8086
PASCAUMT compiler

£70
£105
£120
£235
£295
£155

DATAFLOW - MULTIFLEX ACCOUNTING PACKAGE
Any three modules
All four modules

FRONTIER SOFTWARE-FIXED ASSET MANAGEMENT
COMPUTABILITY- INCOMPLETE RECORD SYSTEM

£1000
£1300

£225
£300

WORDMASTER text editor
WORDMASTER update
ZIP

£90
£15

£100

PASCAUMT+ compiler
PASCAUMT+ with SPP
SPP only for Pascal/MT+

£230
£305
£120

MISCELLANEOUS
Supersoft ANALIZA 1
Supersoft ANALIZA 2

£35
£45

PASCAUMT+ 86 £390 Organic Software DATEBOOK £175
NUMERICAL MODELLING SYSTEMS, OPERATIONAL PRO -PASCAL £190 Supersoft NEMESIS £45
RESEARCH AND STATISTICS PASCAUZ compiler £230 Supersoft DUNGEON MASTER f40
Micropro CALCSTAR financial modelling package £175 PASCAUBZ compiler £275 Computability MAIL ORDER SYSTEM £450
Micropro CALCSTAR for Apple £145 PASCAUZ and BZ £385 MAILMAN £85
CALCSTAR update f30 JRT PASCAL compiler £130 ATI - POWER (CP/M Trainer) £45
Sapphire Systems MARS £400 Supersoft TINY PASCAL £65
Intelligence UK MICROMODELLER financial modeller £600 PU1-80 compiler £325 PROGRAM DEVELOPMENT AIDS
SCRATCHPAD £140 TINY -C interpreter £90 BUG & uBUG assembly language debugging tools f80
Sorcim's SUPERCALC spreadsheet £190 TINY -C TWO compiler £125 RAID 8080/8085 debugging aid £145
T/MAKER II financial reporting system £160 WHITESMITH'S C compiler £565 SID 8080 assembly language debugger £55
ISM - MATHEMAGIC £60 Microsoft MACRO -808080280 assembler £115 SID -86 £95
Organic Software MILESTONE £175 Supersoft C COMPILER £135 ZSID Z80 assembly language debugger £65
£cosoft MICRO-STAT £175 Supersoft C CROSS COMPILER £315 DISTEL 8080280 disassembler £65
Caxton OPTIMISER £295 Supersoft Z8000 ASSEMBLER £315 DISILOG 8080280 disassembler £65
Supersoft OPTIMISER £140 MAC 8080 macro assembler £65 PLINK link editor & loader £75
Supersoft Statgraph £140 PASM Z80 macro assembler £75 PLINK II fast link editor & loader £200
STATPACK £295 Supersoft SW FORTH £140 XLT-86 £95

MuMATH/MuSIMP-80 £150 TRANS -86 f75
DATA MANAGEMENT SYSTEMS CP/M £100 Z80 Development Package £75
DMS £400 CP/M-86 £160 Supersoft DIAGNOSTICS 1 £65
CARDBOX £155 CP/M-86 - Displaywriter £215 Supersoft DIAGNOSTICS 2 £80
dBASE 11 interactive information handler £400 CP/M NET £130 Supersoft DISK DOCTOR £70
dBASE 11 dmeo £60 RECLAIM disc validation utility 655
AUTOCODE for dBase II £140 SORTING PROGRAMS Supersoft BCD Floating Point Routines £185
Micropro DATA -STAR data entry & display system £200 Microsfot M/SORT for Cobol -80 £115
DATA -STAR Customisation Notes £60 SU PERSORT I sort, merge & extract utility £145 BASIC -80 Utilities £45
DATA -STAR update £35 SUPERSORET II sort, merge & extract utility £130 Supersoft UTILITIES 1 £45
DATA FLOW £595 SUPERSORT for Apple £115 Supersoft UTILITIES 2 £45
DATA -VIEW £140 SUPERSORT update £25
FMS -80 £585 D. Broughton SEAL £30
FMS -80 demo £60 GENERAL BUSINESS APPLICATIONS Supersoft ENCODE/DECODE 1 £45
Graffcom CM2020 Configurable Manager system £305 GARFFCOM (Requires C Basic) Supersoft ENCODE/DECODE 2 £70
MOBS - Micro Data Base System £500 Name and Address system £250 UNLOCK £55

Option DRS £175 Stock Control system £350
Option. QRS £175 Order Entry and Invoicing system £350 DESPOOL £50
Option . RTL £175 General Accounting system £400 ZEIT £30

PERSONAL PEARL £180 Company Sales system £450 BT -80 £130
SOFT -FLEX £150 Company Purchases system £450 LINK -80, PLILIB,LIB & XREF £60

Payroll system £500 PROGRAMMERS APPRENTICE £500
Padmede Sales Ledger £249 Annual Payroll Maintenance £120 STRING/80 bit £55
Padmede Purchase ledger £249 INTEGRATED Accounting Package £1600 STRING/80 bit (source code option) £175
Padmede Sales invoicing system £249 Time Recording system £400
Padmede Nominal ledger E249 Management Information Plotting system E110

Padmede Stock Control £249 Lease, Hire, and Hire Purchase system £400
Padmede Incomplete records package £249 Postage & packing f3 UK
Project Cost Control/Job accounting E150 AVAILABLE IN ANY FORMAT Prices exclusive of VAT

5
T

SYSTEMS OF TOMORROW LTD.
109c HIGH ST, CHESHAM BUCKS, HP5 1DE.

TEL . 04943 786989 Tlx . 837854 SOFT G

 Circle No. 174
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THE VERSATILE
COMPUTER

with the features you need for
TODAY and TOMORROW

*Z-80
(8 bit processor)

*8088
(16 bit processor)

*128K ram
*8035 keyboard

processor

*S -I00 slots

The Vector 4 is an advanced
8/16 bit desk top computer.

It allows you to take advantage
of the existing 8 bit CP/M
programs while also providing
16 bit processing power.

The future is built into the Vector 4
with its Z-80 and 8088 processors,

1=9.1 41

11111111!!!!!

Let ALMARC show you
tomorrow's computers today.

*Green phosphor
high resolution
screen

*Integrated
floppy& winchester
disc drives

*Detatched
ergonomic
keyboard

128k of main
memory (expandable to 256k)

3 S-100 expansion slots
and standard software facilities

with high resolution graphics that
are second to none. Floppy disc

and hard disc systems are available
Nationwide sales and s

Almarc Data Systems Ltd,
Great Freeman Street,
Nottingham NG3 1FR.

Tel: (0602) 52657
Telex: 37407 Almarc/G

Almarc
Almarc Data Systems Ltd,
18A Spittal Street,
Marlow,
Bucks. SL7 1 DB.
Tel: (06284) 6419.

FOR TOMORROWiTEiAYSTEMS TODAY
Circle No. 175
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The ACT irius 1 is more tha e ng -bit
personal computer. It is the only one with such a large choice of 16 -bit
software - business and scientific programs specially developed to
take advantage of the high speed 16 -bit Intel 8088 microprocessor
at the heart of every Sirius.

Combine this faster and more powerful software with the
advanced specifications of the Sirius 1 and you can see why more and
more business users are choosing Sirius.

Because Sirius users have both the latest microcomputertech-
nology and the powerful 16 -bit software thattakes ful I advantage of it.

Ergonomics plays a vital part in the design of ACT's Sirius 1.
The screen tilts and swivels to suit the user and glare is eliminated.

The display is razor sharp, and the brilliance and contrast can
be adjusted using keys on the low profile detachable keyboard.
UP TO 896 KBYTES RAM

128 Kbytes of RAM memory as standard easily upgraded to a
massive 896 Kbytes ensures plenty of capacity for fully fledged
business software and associated record files.

Within the basic system is 1.2 Mbytes of floppy disk storage,
with 2.4 Mbytes double sided disks available as an option. More than
any other comparable personal computer.

As a result, the Sirius is suitable from the start for large record
processing applications. And with 5 and 10 Mbyte Winchester disk
drives scheduled for early introduction, the Sirius can easily match
your own organisation's growth.
SOFTWARE THAT TALKS BACK

And built into every Sirius is a revolutionary new concept:
An audio decoder that can play back verbal messages and prompts
under program instruction to assist the non -computer people to get
acquainted with the software more quickly.
NEW 16 -BIT SOFTWARE

All the big names in applications software are on the Sirius: ACT's
Pulsar for accounting, WordStar for word processing, MicroModel ler
for financial modelling and SuperCalc the "spread sheet" program.

Plus the exciting SELECT the only word processor that teaches
you how to use it in less than 90 minutes.

And more than 100 top software companies are currently
developing specialist software for every business and profession

from the motor trade to solicitors.

94

The ACT octagon encapsulates our philosophy of
providing users with a single source for their
computing solutions.
ACT products include personal computers-
network micro -computer systems-turnkey mini
computers and a total range of services, including
software development, computer field engineer-
ing, computer supplies, and a complete range of

Bureau services.
The eight specialist ACT companies are each leaders
in their field and are wholly owned by Applied

ComputerTechniques (Holdings) p.l.c., one of Britain's
largest and most successful computer companies.
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MORE LANGUAGES
The Sirius has more available programming languages than

any newly -introduced personal computer. MicroSoft's BASIC 86,
interpretative or compiled, CBASIC, a choice of several versions of
COBOL, three different PASCAL's and a full scale FORTRAN.

The benefits? Programmers and software houses are making
the Sirius their first choice computer for business software
development.

Unlike other personal computers, the ACT Sirius 1 is delivered
with the two industry standard operating systems at 16 -bit level -
MS-DOS and CP/M-86. Once again a guarantee now of the widest
choice of off -the -shelf 16 -bit software.

And further operating systems are under development. The
much vaunted UNIX and a new system to support a low cost local
area network.
COMMUNICATIONS

The Sirius is the ideal communications system, with two
independent RS232 communications ports in addition to parallel
and IEEE 488 ports. Available NOW are all the facilities required to
communicate directly with large, mainframe computers.

Further backing is available by way of a dedicated Sirius
Training Centre, run by ACT and open to all.

To support the product ACT has a truly professional network of
systems dealers, hand picked for its knowledge of the business environ-
ment, enabling top quality support to always be close at hand.

ACT SIRIUS 1 -THE COMPLETE 16 -bit personal computer.

To know more about the 16 -bit ACTSirius 1 and its exciting range
of 16 -bit software, clip the coupon and 01%%
return it to:-

ACT (Sirius) Ltd.,
FREEPOST

Halesowen, West Midlands,
B63 1BR.

Or call for details now on

021-501 2284
Price excludes VAT

 Circle No. 176
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I need to 4441,
know more about 4141,

the ACT Sirius 1 and the new
16 -bit Software.

Name

Position

Company.

Address.

I may qualify for a dealership. 41
Please send a dealer
application packElA10.

110
44%1

S Telephone
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Broader horizons

The BBC Microcomputer System
96 Circle No. 177

Whether your interests lie in
business, educational, scientific,
control or games applications,

this system provides a possibility for
expansion which is unparalleled in any
other machine available at present: com-
ments Paul Beverley in the July 1982
edition of Personal Computer World.

The BBC Microcomputer can genuinely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
generating high resolution colour graphics
and which can synthesise music and
speech. The keyboard uses a conventional
layout and electric typewriter 'feel:

You can connect directly* to cassette re-
corder, domestic television, video monitor.
disc drives, printers (dot matrix and daisy
wheel) and paddles. Interfaces include
RS423, inter -operable with RS232C equip-
ment, and Centronics. There is an 8 -bit
user port and 1MHz buffered extension bus
for a direct link to Prestel and Teletext
adaptors and many other expansion units.
The Econet system allows numerous
machines to share the use of expensive
disc drives and printers.

BASIC is used, but plug-in ROM options
will allow instant access to other high level
languages (including Pascal, FORTH and
LISP) and to word processing software.

A feature of the BBC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acorn Com-
puters. The Tube is unique to the BBC
Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502
with 64K of RAM will double processing
speed; a Z80 extension will make it fully
CP/M** compatible.

The BBC Microcomputer is also at the
heart of a massive computer education
programme. The government has
recommended it for use in both primary
and secondary schools. The BBC Computer
Literacy Project includes two series of
television programmes on the use and
applications of computers.

There are two versions of the computer.
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM.

For technical specification and order form,
send stamped addressed envelope to P.O.
Box 7, London W3 6XJ and for details of
your nearest stockist ring 01-200 0200.

*Model A has a limited range of interfaces but can be
upgraded to meet Model B specification.
**CP/M is a registered trade mark of Digital Research.

The BBC Microcomputer is designed, produced and dis-
tributed in the UK by Acorn Computers Limited.



Wego Computers Ltd

The Sequential Switching Unit for
powering up and down various
devices in the correct sequence.
£75 + VAT

BackPack - A standby power supply that fits
internally within the PET and Disk Drive. It gives
at least 15 minutes to close the system down in
an orderly fashion. £140 + VAT

The Card Reader is now available
with an optical read head, which can
also read punch cards.
from £650 + VAT

The TNW 1000 - an output only
addressable serial interface IEEE to
RS232C. £110 + VAT

Wego Computers Ltd
22a. High Street. Caterham. Surrey CR3 5UA
Tel: Caterham 49235 Telex 933660 WEGO-G

 Circle No. 356

FOR ZX 81 AND SPECTRUM
COMPUTERS

(AND OTHER MODELS USING 9v DC ADAPTORS)

=with n:tti=ak
Only (Patent applied for)

03.95 . e1-40 p/p
PROTECT YOUR PROGRAMMES WITH THIS RECHARGEABLE BATTERY PACK
AT LAST! The answer to one of the major problems facing
personal computer programmers and users; - POOR MAINS
SUPPLIES CAUSING HAVOC, WHILE YOU SPEND HOURS
TRYING TO ENTER YOUR CAREFULLY PREPARED PROGRAM-
MES.
Now Adaptors and Eliminators, who have produced nearly 70%
of all ZX Mains Adaptors, bring you BATTPACK -a rechargable
9V Ni-Cad battery pack and transient suppressor, housed in a
complementary black ABS case that simply plugs into your ZX
adaptor in seconds.
BATTPACK ensures the voltage into your ZX computer never
drops below 9V, thereby eliminating the possibility of a pro-
gramme crash because of a split second mains dropout! (One
cycle is all it needs!)
BATTPACK also suppresses transients and RFI using carefully
selected capacitors. Your ZX Adaptor keeps the BATTPACK at
full charge even when in use - so its always ready for
emergencies. Even in the event of a full power cut BATTPACK
will run your ZX computer for at least 30 minutes giving you
time to save your programme on a cassette or print a hard copy
on your ZX printer.
BATTPACK comes complete with all connecting leads and is
ready for use.
ORDER NOW - SAVE NOT ONLY YOUR PROGRAMMES BUT
ALSO YOUR TEMPER!!

MAIL ORDER ONLY. PLEASE ALLOW 28 DAYS FOR DELIVERY.

ADAPTORS AND ELIMINATORS LTD 14 THAMES ST LOUTH LINCS

PLEASE SUPPLY (QTY) tmatt.imaK
AT £13.95 each PLUS £1 40 p/p
I ENCLOSE CHEQUE POSTAL ORDER FOR

PLEASE CHARGE MY ACCESS/BARCLAYCARD/TRUSTCARD

ACCOUNTNo11111111111111111
SIGNATURE

1 " AmE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

A DDREssl
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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y = ymax

= 0

x=

TO STORE AN average high -resolution pic-
ture about 8K will be used, and only
about a dozen pictures will fit on to a
single -density mini -floppy disc. Consider-
ing how much program could be fitted
into an equivalent space, when the pic-
ture could even be a blank screen, there
is surely some scope for improvement.

Reducing the amount of space needed
to store a picture can also lead to a
significant reduction in the time needed
to read the picture, especially if it is held
on a slow medium such as cassette. Un-
fortunately the storage of a picture will
always take longer than the conventional
storage routine because the more effi-
cient techniques have to look at each
pixel on the screen more than once. As
the amount of storage saved increases,
the routines for storing and reading the
pictures inevitably become slower and
more complicated; so a compromise must
be made between space saving and speed.

The standard way that manufacturers
use for storing high -resolution pictures is
to copy the area of memory that holds the
picture directly on to the disc. The state
of any pixel on the screen is independent
of its neighbours, so every pixel would
have to be stored separately.

However, more advanced storage sys-
tems will store the "lit" pixels and ignore
the large areas of "unlit" pixels. When
reading a picture from a disc stored under
such a format the computer must first
switch off all the pixels on the screen. In
effect, rather than making a list of the
states of each pixel, the improved

x = xmax

Store the li
ignore all

Conventional methods of storing hig
but clumsy. Yet by retaining only t
save both time and space. Graham Kir
where the space required is proportior

methods are closer to storing the posi-
tions of the used pixels only. Consequent-
ly the amount of space used to store a
picture will be more or less dependent
upon the number of lit pixels on the
screen.

When the number of lit pixels on the
screen is greater than the number of unlit
pixels less storage space is used to store
the unlit pixels. The first step in a storage
program which makes use of this is to
count the number of lit and unlit pixels
and decide which it will store. Instruc-
tions to the disc have to be written so that
the reading program will know which
have been stored.

Many pictures do not make use of the
full screen but are drawn in the middle,
leaving a lot of unused space around the
border of the screen. The framing tech-
nique is designed to reduce the amount of
empty border stored on the disc. It works
by putting a close -fitting frame around
the figure on the screen, writing the size

Figure 2.

Start )
exit - False

(loop)

--"x = 0 to x max

(loop)
y = 0 to y max'

Y Left limit - x
exit - true

next

unless
exit =
true

next

unless
exit =

true

N exit = true

No picture Is a picture
find other limits

Stop

and position of this frame to the disc, and
then copying the contents of each pixel
within this frame to the disc.

The amount of space used by this tech-
nique will obviously vary with the size of
the frame, and making predictions of the
number of pictures that you can store on
a disc is difficult. Also, if the disc is full,
one picture cannot necessarily be re-
placed by another if the new picture takes
up more space than the old one. The
problem does not arise with the tradi-
tional storage method, where the space
requirements are constant.

Unfortunately the technique puts a
single frame around any lit pixels on the
screen. If only the bottom -left pixel and
the top -right pixel on the screen are
switched on, the frame will still cover the
full area of the screen. Consequently it
uses slightly more storage than the tradi-
tional method, allowing for the frame size
and position to be stored. This is the
worst case possible using a framed stor-
age method; with most usual pictures a
good saving in storage is achieved, con-
sidering the simplicity of the technique.

The awkward part is putting the frame
into the correct position. It is done by
working from each of the four sides, one
at a time, and checking each row of pixels
parallel to the sides. You gradually work
inwards until a row is found which has a
lit pixel within it - see figure 1. Then the
position of each of these frame sides can
be stored and the area within copied.

An empty screen is normally detected
when the first side of the frame is moved
off the opposite side of the screen, having
failed to find any lit pixels. To overcome
this a special value for each of the frame
side positions is used when writing an
empty screen to the disc - a negative
value, for example.

An unmodified reading program could
use default values for the frame side
positions. When the first side of the
frame moves off the screen the positions
of each frame side would be adjusted to
point to a small one -pixel box anywhere
on the screen. The storage routine would
then proceed as though it had enclosed a
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pixels
ethers
solution pictures are reliable
Isitions of used pixels you can
)ks at storage strategies
the number of lit pixels.

real picture, but it would only copy this
single pixel to the disc.

The basic flowchart for the framing
part of the program is given in figure 2. A
better way of finding the limits of the
picture is to look at each pixel separately;
if it is lit then the co-ordinates of the pixel
are compared to the current values for
the picture limits. If it exceeds any of
them then the limits are updated as
appropriate. Figure 3 shows a flowchart
for this method.

Row storage deals with the picture one
row at a time. In a typical picture most of
the drawing is somewhere in the middle

4. In any one
line taken from it, such as in figure 4b,
there is likely to be a large number of
unused pixels on either side of the cen-
trally placed used pixels.

The theory behind row storage is that it
should be possible to save a lot of space if
only the used part of the row is stored,
having specified whereabouts on the line
it started. For each row the computer
starts by counting how many unused
pixels there are to the left of the first used
one, then it counts the unused pixels to
the right of the last set one. Then the
number of pixels in the used part of the
row is calculated by subtracting from the
line length the total number of unused
pixels. Finally the computer stores the

Figure 4 and 4b.

IOW,w ig
6,

A B C
Unused part at Unused part at end

start of line. of line.

( Start

Top - 0
bottom - ymax
left - xmax
right - 0

(loop)

X = 0 to x max

(loop)

Y = 0 to y max

Update limits

Figure 3.

next

next
x

Stop

( Start

Stop

Update limits

Top - y

Bottom - y

Left - x

Right - x

number of unused pixels before the used
part, the length of the used part, followed
by a number of bytes containing the used
portion of the line.

Problems with row storage start when
you come across empty rows. One solu-
tion is to have top and bottom cursors as
for framed storage but this does not help
when there are unused rows in the middle
of the picture. When they are present it is
best to use a special value for the start
position of the picture, which the reading
routine will recognise as indicating an
empty line. Figure 5 shows the flowchart
for this technique and figure 6 illustrates
how the storage saving is made around
the border of the picture. It is easy to see
from this the increase in the saving com-
pared to the framed method. However, a
lot of extra information must be written
to the disc or tape which is not needed in
framing.

Row storage is like framed storage with
flexible cursors either side of the picture

and solid cursors above and below it.
They eliminate the need for storing the
empty border around the periphery of the
figure; so if you have a picture with only a
small border but a lot of unused space
inside it neither row nor framed storage
will be much use. In such situations a
method is needed which finds unused
areas no matter where they are in relation
to the borders of the screen.

Block storage splits up the screen into
small squares. Each square is stored inde-
pendently, but only if there are pixels set
within it.

Figure 7 shows an example picture
already divided into squares. The com-
puter scans each square in turn to deter-
mine whether any of the picture falls
inside it. If the square is found to be
empty the program goes on to the next
square. If the square is used it is stored.

In practice it is slightly more compli-
cated: although the squares used by the
picture are stored, the reading routine
does not know where to put them when
reloading the picture. After each square
has been scanned once, the storing
routine writes a 1 or a 0, depending on
whether the square is used or empty. This
is followed by the contents of the square,
if any. Looking at the storage media as a
line of bits it might appear as in figure 8.

The reading and writing routines must
work on exactly the same storage
structure or you will end up with total
gibberish. The data is insecure under this
format: if the state of the bit specifying
whether the block was used or unused is
altered, then all the information follow-
ing it is corrupted. For example, if a bit

(continued on next page)
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Figure 5. ( Start

Find top position of cursor

Find bottom position of cursor

Store them

Loop between top and bottom
positions of cursor, (one row at a time)

Yes 4--

A - length of row
B - 0

No

- number of unlit pixels before first
used one

- number of unlit pixels after last
used one

- length of used part of row
= length of row -A -B

Store A and B

Does B = 0?

No

Store pixels on line between positions;
A + 1 and A + B.

Next row

C Stop

(A and B are shown in figure 4b).

(continued from previous page)
specifying an empty block is changed to
show a used block, then the next bit -
previously showing the state of the next
block - is taken as the first pixel to be
transferred to the screen, and so on.

The easiest way around this is to write
the block -specifying character a number
of times, typically five or seven. An odd
number is necessary so that the reading
routine can make a majority decision as
to what follows.

One of the constraints imposed by
simple blocking is that all the blocks have
to be the same size, which because of the
square graphics grid must be rectangular.

The unused spaces in any graphics picture
are pretty random in shape. So if a ran-
dom unused point on the screen is
picked, there is no way to predict where
the closest used pixel is. Conversely if the
current pixel is unused the chances of
reaching a used pixel increase as you
move away from it. It follows that the
ideal block shape is a circle, but since
only rectangles are used the best shape
seems to be a square.

The size of the blocks determines what
the maximum storage saving will be.
With numerous small blocks the chances
of each block being empty will be good
but there will be a lot of extra block -

specifying bits which have a fixed storage
requirement. Conversely by using fewer
but larger blocks the fixed storage re-
quirements are reduced by cutting down
on the number of block -specifying bits.
The chances of having an empty block are
reduced, but whenever there is an empty
block the storage saving is very good.

It is surprising how many pixels will fit
into what appears to be a very small area
when mapped out on the screen. On a
screen measuring 300 by 250 pixels there
is enough space for 750 blocks each hold-
ing 100 pixels. These square blocks would
have sides of about 0.25in., but for each
of these 750 blocks you will need to use
some bits to specify whether the block is
used or not. Fortunately there are always
enough empty blocks to bring the net
storage requirements below that of the
traditional method.

There is not really any accurate way to
work out manually the best block size.
The most effective way to find it is by
writing a program and then modifying the
block size until a reasonable overall stor-
age reduction is achieved. Square blocks
with sides measuring somewhere between
10 and 30 pixels may be used as a guide-
line. But it might be worth going down
to sides of two pixels. The more blocks
there are the more constant the storage
reduction will be. So to use the routine
for general-purpose storage it is better to
keep the blocks quite small.

One difficulty common to writing 
bloCk-storage programs is knowing what
to do when the blocks cannot cover the
screen, leaving a small border on two of
the sides - see figure 9. The best
approach is to use a grid of blocks that is
slightly larger than the screen. Any points
outside the screen are assumed to be
empty. Using this method the reading
and writing routines stay simple, and
there is very little extra storage needed
because these partially used blocks have
fewer points actually on the screen.
Those off the screen are empty so there is
a lesser chance of them actually being
used.

Intelligent blocking is a development
which allows the program to find the best
block size for itself. As the block size is
no longer constant it will have to be
stored before the picture. There is no
need to store the number of blocks hori-
zontally and vertically on the screen be-
cause this can easily be calculated by the
reading program. The way to change the
number of bits given over to the block
specification part, BSP, can be stored as
well. Alternatively this can be left to the
reading program to work out from some
predefined protocol such as a table relat-
ing BSP size to the size of each block.

The storage routine is given a number
of different block sizes that it may use;
how many depends upon how long you
are prepared to wait for a picture to be
stored. It then calculates how many bits it

(continued on page 105)
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Youil never forget your first
TMK300 micro
Neither shall we

The TMK' 300 microcomputer offers the small business an unbeatable combination
of performance, versatility and low cost.

But when you buy a TMK 300 you're not buying just a microcomputer. The
full backing of PHL, one of the country's leading distributors of computer
peripherals, and systems expertise of Nippon-Univac are included with the
package.

A full suite of software for all tasks, including remote diagnosis, has been
developed by Nippon-Univac for the TMK 300 Series but the machine fully
supports any CP/M' program packages.

No matter which dealer you buy from, the servicing and after -sales support
comes direct from PHL, so you can be sure that your micro will get dedicated care
and attention from experienced people who understand you and your needs.

Find out more about the TMK 300 and PHL. The combination will make your
first micro unforgettable -for all the right reasons.

People & Peripherals
that connect with your needs

STANDARD SPECIFICATION
64K RAM, 4K shadow ROM
2 x 8085 microprocessors
Intel Multibus® compatible
Business graphics set
22 x user programmable
function keys
Numeric keypad
Cursor control keypad
2 x RS232C 10 ports (expandable)
1 x Centronics compatible
printer port
Disc operating system includes
SBASIC, sort, merge and other
utilities
TMK 320 -2 x 51/4 inch single
sided, double density discs.
300Kb/disc formatted
TMK 330 -2 x 8 inch double
sided, double density discs.
960Kb/disc formatted

For the name of your nearest
distributor contact:

Peripheral Hardware Limited,
13 Monkspath Industrial Park,

Shirley, Solihull,
West Midlands B90 4NY.

Tel: 021-745 3033. Telex: 334235.
Southern Office:

Armfield Close, West Molesey,
Surrey KT8 OEA.

Tel: 01-941 4806. Telex: 922175.
Northern Office:

8 East Parade, Harrogate,
North Yorkshire HG1 5LT.

Tel: 0423 501263. Telex: 57548.

"TMK is the registered trade mark of Toya Menka Kaisha. 'CP M is the registered trademark of Digital Research Inc. ''Multibus is the registered trademark of Intel.



The new Dragon 32.
So well designed,

you'll even
understand this ad.

If you're already a computer expert, may
we refer you to the box of technical specifi-
cations displayed opposite.

If you're not, may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you wont understand
why all the others seem so difficult.

And the newDragon 32 costs under E200.

32K RAM FOR UNDER £200?*
When you're comparing computers, the

first thing you need to know is the size of
the memory. In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragon's memory is at least twice as
powerful as its competitors:

With a memory this powerful, the amount
of information the Dragon can store is liter-
ally vast. But the Dragon doesn't just make it
easy to store information. It makes it easy to
use, too.

USER-FRIENDLY?
You may have heard of the term 'user-

friendly' Reverting to plain English once
more, this means simply that the com-
puter will go out of its way to under-
stand you, rather than vice -versa

The Dragon 32 is so user-
friendly, it practically licks your hand.

102-

You tap (literally) its vast resources
through a beautifully -designed keyboard
that's as easy to use as a typewriter.

On this keyboard, you type in a language
which is surprisingly close to the English you
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to aill.11.11111.1.11.1.1111
the appropriate
section of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say 'gobbledy-
gook:

TV not included in price.



SPECIFICATIONS

6809E MICROPROCESSOR. Pet, Apple, Atari 400,
BBC Micro, and VIC 20 still have the less powerful 6502.

32K RAM (as standard). At least twice the power of
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,

paint, print, draw, rotate and print using).
ADVANCED SOUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING with INSERT and DELETE.

9 COLOUR, 5 RESOLUTION DISPLAY.

USE WITH ANY U.H.F. TV and/or separate P.A.L. monitor.

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).

JOYSTICK CONTROL PORTS.

FIRE YOUR IMAGINATION.
Learning how to use the Dragon 32 won't

cause you to experience any problems.
Learning what you can use it for will cause you
to experience something entirely different.

Delight. Surprise. Fascination. And
challenge.

The Dragon offers a range of some of the
most popular computer games in the world.
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves.

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and paint them
in 9 colours.

And it's clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHF TV or PAL monitor.

LEARNING THROUGH PLAYING.
All of this makes the Dragon the ideal

machine to build your children's interest in the
world of computers as they become increas-

ingly more vital. School -children already
enjoy using computers.

The Dragon is the first computer
specifically for the family- so by enjoy-
ing yourselves at home, you and your
children can soon become expert
enough to create your own programs.

PRODUCT
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PRICE £199 £125 £175 £190 £199 £300

STANDARD
RAM SIZE

32K 16K 8K 5K 16K 16K

STANDARD
AVAILABLE
RAM FOR HIGH
RESOLUTION
GRAPHICS

26K 9K N/A N/A 14K 3K

EXTENDED
MICROSOFT
BASIC AS
STANDARD

YES NO NO NO NO NO

PROFESSIONAL -
TYPE
KEYBOARD

YES NO YES YES YES YES

BRILLIANTLY SIMPLE GUIDE.
The Dragon is living proof that you don't

have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest -to -understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if you're a beginner. In minutes, it
will show you how to write a simple program.
Within hours, you'll be fascinated. And from
then on, you'll continue to be astounded by
the new world which the Dragon's power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, it's not just the first
family computer. It also has all the features an
expert could wish for.

Except perhaps the jargon.

DRAGON 32
The first familycomputer.
Fo: Jean Webster, Dragon Data Ltd, Queensway, Swansea 1

Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

Please send me further information about the Dragon 32.

Name

Address

A member of the Mettoy Group of Companies.

PC
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-letter quality
printing
rom your micro

for der £500
The Smith -Corona TP-1

Daisywheel Text Printer.
Fully formed executive

quality printout. Letters of real
character. For the price of a
matrix printer.

The TP-1 costs just
E485, plus VAT. Interfaces with
all popular microcomputers (Serial,
Parallel and IEEE).
Can be used with word processors
or small business systems. Butel-Comco Limited

Garrick Industrial Centre,
Garrick Road,

London NW9 6AQ.
Telephone: 01-202 0262/2277

Telex: 47523

Technology for business

Minimum controls. Snap -on
daisywheels. Drop -in ribbon cassettes.
The TP-1 is as easy to use as it is readily
affordable.

Now letters, documents, forms,
reports, price lists and data sheets - all

can be printed with the image you deserve.
For instant information, complete and

mail the coupon.

To: Butel-Comco Ltd., Garrick Industrial Centre,
Garrick Road, London NW9 6AQ.

Yes, send details of the TP-1.

Name

Company/Occupation

Address

Tel

Computer details:

Make Model Interface

Software application

1

A Butel Technology Company - Consultancy  Software  Turnkey Systems  Microcomputers  Communications and Terminal Equipment

 Circle No. 181
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(continued from page 100)
needs to store the picture using each size
before selecting the best one to use.

For each block size the program does
the first part of the block -storage routine
where it counts the number of blocks that
it will have to store. Then it works out the
total storage requirement by multiplying
this number by the number of pixels in
each block and then adding the space
taken up by the BSPs, found by multi-
plying the number of bits per BSP by the
number of blocks on the screen.

Small blocks behave very much like
pixels; groups of them occur used or
unused. So if these smaller blocks are put
into larger ones there should be extra
benefit as single blocks reduce the stor-
age requirements. These blocks could
always be put into other blocks, and so
on, until there is one big block covering
the whole screen. To store an empty
screen, the block -specification part for
the single very big block would show it to
be empty so the space taken to store the
picture, excluding file headers, etc.,
would be less than a byte.

If each block is square and has four
smaller blocks within it the length of the
.ivies of each block must be a power of 2.
At the lowest level, this ensures that the
blocks have side lengths of one pixel,
though it is probably not the most effi-
cient format. With most microcomputers
you will need to use an initial block size
of 512 by 512 to cover the screen as the
resolution is always greater than 256 on
one of the axes.

Figure 7.
1

ill
.ie

G n

4 5 6

Area saved using
framed storage

Extra area saved
using row storage

Figure 6.

Since the screens are not square a large
part of this initial block will lie outside
the graphics area, as in figure 10. Yet as
all the parts off the screen are assumed
unused, for a typical size of 320 by 240
only 37 bits will be wasted using the
outsize initial block.

The various levels of blocks in the
program make the storage process quite
difficult to understand. Figure 11 shows
how a very simple picture on a square
screen would be stored. The initial block
has sides of four pixels and the program
looks at blocks within blocks in the order
top -left, top -right, bottom -left, bottom -
right.

The same process is repeated over and

Figure 8.

Assuming that the squares are scanned lett to right
starting at the top lett hand corner of the screen.

Contents of
block 1. Contents of

block 2.

ri io

Contents of
block 4. Contents of

block 5.

over again at each level, making the
program ideal for a recursive solution.
Only the block size and position differs at
each stage and this can be catered for
with three parameters which are passed

(continued on page 107)

Figure 9.

Shaded area represents
the portions of the
blocks lying outside
the screen.

Figure 10.

320

SCREEN

512

Initial block
of 512 by 512.

The shaded area shows the large amount of space
wasted using multiple blocking, however this
'waste' only occupies about 5 or 6 bytes during
storage.
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Designed for expanding minds
The Tuscan S100 can read and

write in 18 different disc formats
including IBM, RML 380Z, and
Superbrain, plus many more
CP/M based machines. Now with
optional IEEE interface and high
definition colour graphics. The
versatility of the 5100 Bus and
CP/M make an investment in
Tuscan S100 an investment in the
future.

Communication with minis
and mainframes? - no problem!
With four different
communication options, Tuscan
S100 looks and feels like an
intelligent terminal.

Plotters and colour printers?
- no problem! Tuscan 5100 is just
about the most versatile cost
effective micro around. 5 or 8"
hard or flexible, disc drives mean
power at your fingertips. We go
for capacity at low cost plus
professional expertise. Send for
our prices now - and a list of
references. (Just in case you
want to check our track record.)
Transam Microsystems Ltd.,
59/61 Theobalds Road,
London W.C.1.

Telephone 01-405 5240/2113

IFMICROSYSTEMS LII\ 11 1 f

Transam
 Circle No. 182
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(continued from page 105)
down from the level above. The para-
meters specifying the position of the
block give the x- and y -co-ordinates of
the extreme bottom left-hand pixel in the
block. As these blocks are square you
only need give the length of one of the
sides which is the other parameter.

When the subroutine calls itself, new
variables are formed, totally independent
of those at other levels even though they
have the same names. Though this is
normally a stumbling block when Basic is
used, it is readily illustrated by the simple
Pascal listing of the recursive procedure
in figure 12.

The storage is initiated by a call to this
procedure from the main Pascal program
which, for the simple example in figure
11, would be:

doblock (4,0,0)
On entering the procedure four variables
are created: blocksize is given the value
4, cornerx becomes 0, and cornery be-
comes 0; the remaining variable has space
reserved for it.

The procedure starts by using a func-
tion called Blockempty. It scans the
entire area of the current block and re-
turns the Boolean value "true" only if
there are no pixels set inside the block. If
this is the case the procedure stores a 0
and ends at this level. The variables set
up inside it are then disposed of.

(continued on next page)

3

2

1

00
1 2 3

Scans second block
Finds set pixel
Stores 1 to show block is used
At lowest level - side length of block is one

pixel - so cannot go to a lower level

3

2

1

00
1 2 3

a

The program scans the current block
Finds a set pixel
Stores a 1 to show that the block is used
Not at lowest level so checks each block

within itself

3

2

1

00 1 2 3

Scans second block
Finds a set pixel
Stores a 1 to show block is used
Not at lowest level so checks each block

within itself

3

2

1

00
1 2 3

Scans third block
Finds set pixel
Stores 1 to show block is used
At lowest level so cannot go lower

f

3

2

3

h 2

1 1

0 oo
11 2 3 2 3

Scans third block as this level
Finds nothing
Stores 0 to show block is not used
No need to check lower levels

Scans fourth block
Finds nothing
Stores 0 to show that block is not used
No need to check lower levels
Last block at this level so goes up a level

r.

3

2

1

00
1 2 3

b

Scans first block
Finds nothing
Stores 0 to show block is not used
No need to check lower levels

3

2

1

00
1 2 3

Scans first block
Finds nothing
Stores 0 to show block is not used
No need to check lower levels

3

2

1

00
1 2 3

d

Scans fourth block
Finds nothing
Stores 0 to show block is not used
No need to check lower levels
Last block at this level so goes up a level

On return to initial level:
No blocks left at this level
Highest level, so finish

Total storage by this new method: nine bits
Total storage by conventional method: 16 bits

Figure 11. Multiple blocking.
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Figure 12.

procedure doblock(blocksize,cornerx,cornery:interger);
var smallblock :integer;
begin

if blockempty(blocksize,cornerx,cornery)
then store (0)
else begin

store (1);
if blocksize > 1
then begin

smallblock: = blocksize/2;
doblock(smallblock,cornerx,cornery+smallblock);
doblock(smallblock,cornerx+smallblock, cornery+smallblock);
doblock(smallblock,cornerx,cornery);
doblock(smallblock,cornerx+smallblock,cornery)

end

end

end;

Figure 13.

procedure readblock(blocksize,cornerx,cornery:integer);
var thing,smallblock :integer;
begin

read(thing);
if thing=1
then begin

if blocksize=1
then plotpixel(cornerx,cornery)
else begin

smallblock:=blocksize/2;
readblock(smallblock,cornerx,cornery+smallblock);
readblock(smallblock,cornerx+smallblock, cornery+smallblock);
readblock(smallblock,cornerx,cornery);
readblock(smallblock,cornerx+smallblock,cornery)

end

end
else clearblock(blocksize,cornerx,cornery)

end;

(continued from previous page)
If the Blockempty function returned

the value "false" a 1 is stored and the
program has to go down to the next level,
if it can. It checks to make sure that the
current block is not a pixel, and if it is the
procedure finishes. As long as the length
of the sides is greater than 1 it will
proceed to the next level, where the
length of the sides is half the current
value.

It starts by calculating this value
small block: = blocksize/2

Then it has to repeat the Doblock proce-
dure for each of the four blocks inside the
current one.

Although the workings behind this
program appear complicated the only dif-
ficult part is coming to grips with the
concept of recursion. An added benefit
with the recursive solution is the size of
the program: you should be able to fit
both string and reading programs into the
space occupied by any of the other pro-

grams which have been described so far.
A Pascal listing for the reading pro-

gram is given in figure 13. It is virtually
identical to the storage routine, so if
space is at a premium they can easily be
merged. Like the storage program the
routine is initiated by a call from the main
program. For the simple case in figure 11
this would be

readblock (4,0,0)
The variable "thing" is the bit value read
in from the storage device; the procedure
"clearblock" switches off all the pixels in
the current block.

One useful development of multiple
blocking is to use a process where the
number of blocks within blocks can be
made dependent upon the level. This
allows the initial block to be made rec-
tangular so that it fits the screen much
better than the previously adopted
square. Moreover it makes it possible to
experiment with different numbers of
blocks at each level, which is particularly

useful since most space in multiple block-
ing is used up in higher levels.

The storing and reading programs
would need to be substantially modified
to cater for these variable blocks. A
global array would be set up to hold all
the side lengths - for both x- and y-axes
- at each level. The parameters passed
between the doblock procedures would
be the position of the block, as before,
and the current level of the procedure,
allowing the procedure to determine
what block dimensions to use by looking
at the array. As there is a different num-
ber of blocks inside each block at each
level you would have to use a pair of
loops in the part of the procedure where
the internal blocks are, called.

Defining a pixel as used or unused, lit
or unlit is fine for a computer where you
only have the background and one plot-
ting colour to deal with, but what if you
have a number of different colours to
store? The first step ,in storing a colour
picture is to decide on a binary code for
each colour and store the code for the
selected background. It is best to store
separately the plotted part of each colour
as though each colour were on a separate
screen. Alternatively you can assign to
each pixel a fixed number of bits on the
storage media and store a colour code
rather than the single bit saying whether
the pixel is on or off. Unfortunately this
can only be used with traditional, framed
and row storage.

Treating each colour as though it is on
its own screen allows the storage program
to take each plotted colour one at a time,
after storing the background colour, and
store it as though the pixels which match-
ed the colour are lit, while all the others
are unlit. There is an obvious disadvan-
tage in the storage program having to
repeat the entire storage process for each
colour, though it cannot easily be
avoided.

Extra storage saving can arise from the
way colour is often used in "lumps" to
give the picture areas of colour. Row- or
frame -storage techniques are particularly
effective at dealing with this situation. In
one modified form of multiple block stor-
age an extra bit is used after the block -
specification part to show whether the
whole area of the block is filled with the
current plotting colour. If it is, then there
is no need to go to lower levels. The
storage reduction is, as usual, dependent
on the pictures, but a general guideline to
follow is that the larger the areas of
colours the better the saving.

Each of the available storage methods
has its particular good and bad points,
and to minimise the bad points it may be
worth trying to combine two or more. For
example, you can frame the picture and
then store whatever is in the frame, using
multiple blocking. Alternatively you
could try splitting the screen up into
blocks and using the frame technique
inside each block.
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100 SYSTEMS
All systems based on the North Star
Horizon.
MULTI-USER
Up to 7 users can be accommodated.
51/4 WINCHESTER DRIVES
21 Mb is now available on high speed
drive S100 systems.
Drives also available for the Altos and
N.E.C.
NEW MULTIPROCESSOR SYSTEMS
A new price breakthrough at £395.00 per
board (Z80 64K R.T.C. 2 serial one parallel
port).
APPLICATIONS SOFTWARE
We guarantee all our software and
provide full support.
LOW COST S100 BOARDS
For graphics, memory and serial I/O.

WHY NOT TAKE THE ADVANTAGE...
The new exciting microcomputer in the
North Star range. We have a good stock
of C.PU.s plus hardware and software.
PERIPHERALS
A comprehensive range of printers and
V.D.U.s to cater for most needs including
Epson, Televideo and N.E.C.
MAINTENANCE
A cost effective reliable service for the
Business Microsystem-we make them
work.

Head for the North Star, head for...

69 Loudoun Road  London NW8 ODQ
Telephone 01-328 873718
Telex 266828 HMS -G. NorthStar

 Circle No. 183
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At t299*itverylitde. At 64K itverylarge.

This is the new Commodore 64 Personal
Computer.

It costs £299. Not bad for a brilliant piece
of technology with a 64K memory.

But then, it's a Commodore.
And as one of the world's leading high-

performance micro -computer companies, we're
not exactly unknown when it comes to outstanding
achievements.

The Commodore 64's nearest rival - if that's
the word - costs over half as much again.

Here is the specification, a comparison with
the Apple II, and a coupon.

The rest is up to you.

I. A total memory capacity of 64K; 38K
directly available to BASIC. When not using BASIC
a full 54K is available for machine code programs.

110
2. Interface adaptors will allow the use of a

complete range of hardware peripherals including
disk units, plotter, dot matrix and daisy wheel
printers, Prestel communications, networking and
much, much more.

3. A complete range of business software
including word processing, information handling,
financial modelling, accounting and many more
specific application packages will be available.

4. Other computer languages such as LOGO,
UCSD PASCAL, COMAL and ASSEMBLER are
being developed. Existing VIC and 40 column PET
BASIC programs can be easily converted.

5. The powerful sound chip gives 3 totally
independent voices each with a range of 9 octaves.
User control over music envelope, pitch and
pulse shapes provides the ability to make your
Commodore 64 sound like a variety of musical
instruments, solo or in harmony.

6. 62 predefined graphic characters plus



full alpha numerics with upper and lower case
letters, all available directly from the keyboard
and displayable in normal or reverse video in any
of 16 colours.

7. 40 column by 25 lines colour display.
In high resolution graphics mode, a bit mapped
screen gives 320 x 200 individually addressable
pixels.

8. The dedicated video chip allows the use
of high resolution multi -coloured "Sprites"
(moveable object blocks). Sprites can be moved
pixel by pixel, independently of anything else on
the screen.

9. Sprites can also be set up in 8 "layers"
giving full 3 dimensional effects with, if required,
automatic collision detection between sprites and
any other screen object.

10. Machine bus port will accept ROM
cartridges for many applications, including

business, educational, home and leisure software.
11. A second processor option using the Z80

gives the Commodore 64 the ability to support
CP/M."

HOW COMMODORE PIPS APPLE.

FEATURES COMMODORE APPLE II+

Base Price £299* £499*
ADVANCED FEATURES

Built-in user memory 64K 48K
Programmable YES YES

Real typewriter keyboard YES (66 keys) YES (52 keys)
Graphics characters

(from keyboard) YES NO
Upper & lower case letters YES NO**
Function keys YES NO
Maximum 5'Y" floppy 170 K.B. to

disk capacity per drive 1 M.B. 143 K.B.

AUDIO FEATURES

Sound Generator
Music Synthesizer
Hi-Fi Output
VIDEO OUTPUT

YES

YES

YES

YES

NO
NO

Monitor Output YES

T.V. Output YES

INPUT/OUTPUT FEATURES

YES

EXTRA

Cassette Port
Intelligent Peripherals
Serial Peripheral Bus

YES YES

YES YES

YES NO
ADDITIONAL SOFTWARE FEATURES

CP/M® Option
(over 1000 packages) YES YES

External ROM cartridge
slot YES NO

*EXC. VAT -DETAILS CORRECT AT TIME OF GOING TO PRESS
**UPPER ONLY

CP/M" IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC.

 Circle No. 184

commodore
For more information on the powerful new

Commodore 64, and the address of your nearest
Commodore dealer, telephone or write to us at:

The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL14BG.

Telephone: Slough (0753) 79292.
NAME

POSITION

COMPANY

ADDRESS

TEL
65PC0 11/82

lit



HOW TO USE YOUR PRINTER

WITHOUT WING
COMPUTER

TIME.
Your computer is capable of sending data at many thousands of characters
per second but the fastest Epson can only print 100 characters per second

and most daisywheel printers are even slower.
This means your computer is forced to wait for the printer to finish one line

before it can send the next. A costly waste of time.

THE NEW SPPIIITER ACCEPTS DATA AS FAST AS YOUR
COMPUTER CAN SEND IT.

SPPINFITEFi stores the data in its own memory buffer and then takes control
of the printer. This frees your computer for more productive functions.

Problem: Connect a 20 character per second
Word Processor serial printer to your
computer but don't tie the computer up
for 20 minutes during a 25,000 character
print.

Answer: SPFVF1TER

SPRWITER

Problem: Attach a letter quality serial printer to a
parallel output computer for Word
Processing.

Answer: SPF31[11TEF':
Problem: Save money by attaching a low cost

matrix printer to a serial output
computer.

Answer: SPR][EITEP1
Problem: (Insert your interfacing problem here)
Answer:

SPi:U[RTEFi COSTS f249.00 including P&P (VAT extra)

SO WHY WASTE ANY MORE TIME?

CALL US NOW FOR YOUR SPRKETTER AND LET
YOUR COMPUTER GET ON WITH SOME REAL COMPUTING.

V', GB COMPUTER PRODUCTS LIMITED, 14 GREENWOOD GROVE, WINNERSH,
_-,46,,,, WOKINGHAM, BERKSHIRE, RG11 5LH
40 Telephone 0734 786635 or 791678, Telex 847783 GDB CS G

SR:U[11TM IS A TRADEMARK OF MUTEK
 Circle No. 185
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Shapes of molecules
to come

10 REM GRAPHICS MOLECULAR VIBRATIONS 6/9/81 DRB
20 REM AVOID HGR COMMAND OVERWRITING PROGRAM
30 HIMEM: 49151
40 LOMEM: 16384
50 PRINT "HOW MANY ATOMS IN THE MOLECULE"
60 INPUT J:J = J - 1

70 P = 8: REM EACH VIBRATION DIVIDED INTO EIGHT PARTS; NB P=4,0=2 GIVES A
MUCH FASTER, BUT JUMPIER VIBRATION

80 0 = 1: REM AMOUNT BY WHICH M IS INCREMENTED EACH TIME
EACH PART OF THE VIBRATION IS PLOTTED

90 R = 4: REM VALUE OF M AT WHICH THE VIBRATION CHANGES DIRECTION
100 M = 0: REM INITIAL VALUE IS FIRST INCREMENT OF M CM IS A COUNTER FOL

LOWING THE PROGRESS OF THE VIBRATION
110 XAX = - 1000:YAX = - 1000:YI = 1000:XI = 1000: REM SET INITIAL MAX

AND MIN VALUES OF X AND Y
120 DIM X(J): DIM Y(J): DIM XX(J): DIM YY(J): DIM I(J): DIM NX(J): DIM NY

(J): DIM VX(J): DIM VY(J)
130 DIM NO(J),M0(J)
140 DIM M(J): DIM N(J): DIM BX(J): DIM BY(J)
150 DIM CY(J): DIM CX(J):
160 DIM A(25)
170 PRINT : PRINT : PRINT "TYPE IN THE X,Y COORDINATES, SEPARATED BY A CO

MMA, OF EACH POINT IN TURN": PRINT
180 PRINT "3 DECIMAL PLACES IS AMPLE"
190 PRINT : PRINT "START A NEWLINE FOR EACH PAIR OF COORDI
200 FOR I = 0 TO J: INPUT X(I),Y(I):Y(I) = -

210 REM THE 0,0 COORDINATES ARE AT THE TOP OF THE SCREEN
220 REM FIND MAX AND MIN VALS OF X,Y FOR SCALING PLOT
230 IF X(I) > = XAX THEN XAX = X(I)
240 IF XII) < = XI THEN XI = XII)
250 IF Y(I) > = YAX THEN YAX = Y(I)
260 IF Y(I) < = YI THEN YI = Y(I)
270 NEXT I

280 PRINT : PRINT "WOULD YOU LIKE TO REPEAT ANY POINT?": GET ANS$:
290 IF ANS$ = .N" THEN 340
300 IF ANS$ "Y" THEN TEXT : FOR I 0 TO J: PRINT "NUMBER= ":(I + 1),X

(I), - YID: NEXT I

310 PRINT : PRINT "WHICH NUMBER?": INPUT NO
320 NO = NO - 1

330 PRINT "COORDINATES?": INPUT X(NO),Y(NO):Y(NO) - YIN
340 REM FIND SCALEFACTOR AVOID ZERODIVIDE
!,50 IF YAX = YI THEN YSC = 140 / (XAX - XI): GOTO 390
360 IF XAX = XI THEN XSC = 80 / (VAX - YI): GOTO 410
370 YSC = 80 / (VAX - YI)
380 YSC = SON (YSC) * YSC
390 XSC = 140 / (XAX - XI)
400 XSC = SON (XSC) * XSC * 1.5: REM THIS SCALEFACTOR SHOULD 3/4 FILL T

HE SCREEN
410 IF YSC >= XSC THEN SC = XSC
420 IF YSC < = XSC THEN SC = YSC
430 REM MOVE PLOT TO 140,95
440 XPLUS = 140 - (SC * (XAX + XI) / 2)

450 YPLUS = 95 - SC * (YAX + VI) / 2
460 REM CALCULATE X,Y FOR PLOT
470 FOR I = 0 TO J
480 BX(I) = XPLUS + SC * XII)
490 XXII) = INT (BX(I))
500 BY(I) = YPLUS + SC * YID
510 YY(I) = INT (BY(I))
520 REM **PRESERVE X,Y COORDINATES IN CX,CY **
530 CX(I) = BX(I):CY(I) = BY(I)540

NEXT I

550 HGR : HOME : HCOLOR= 71.REM SET GRAPHICS CLEAR TEXT MOVE PROMPT : VT

AB 24
FOR I = 0 TO J
HPLOT XX(I),YV(I)
NEXT I
GOSUB 1140
VTAB 24: REM PROMPT AT BOTTOM OF SCREEN
PRINT .HOW MANY BONDS ARE THERE"
INPUT K:K = K - 1

REM ESTABLISH CONNECTIONS BETWEEN ATOM POSITIONS
PRINT "TYPE IN THE ATOM NUMBERS BONDED TOGETHER, IN PAIRS, SEPARATED
BY COMMAS"

650 FOR I = 0 TO K
660 INPUT NO(I),M0(I):M(I) = MO(I) - 1: N(I) = NO(I) - 1

670 POKE - 16297,0: POKE - 16304,0: REM HIGH RESOLUTION GRAPHICS BACK
ON REPLOTTING CONNECTIONS

680 HCOLOR. 7: REM PLOT ATOM CONNECTIONS
690 HPLOT XX(N(I)),YY(N(I)) TO XX(M(I)),YY(M(I))
700 NEXT I
710 VTAB 24
720 PRINT "WOULD YOU PREFER TO REPLOT THESE CONNECTIONS?": GET ANS$
730 IF ANS$ = "Y. THEN TEXT : PRINT "V-REPLOT, 0-END, SPACEBAR-C

ONTINUE": PRINT : FOR I = 0 TO K: PRINT NO(I),M0(I): NEXT GOTO

640
740 REM RESET ORIGINAL VAL

UES TO VARIABLES AFTER FINISHING A VIBRATING SET OF COORDS SO MORE VI
BES CAN BE INPUT

750 FOR I = 0 TO J
760 BX(I) = CX(I):BY(I) = CV(I)
770 NEXT I
780 IF ANS$ = "O. THEN TEXT : PRINT "TO ENTER NEW COORDINATES TYPE RUN

END (listing continued on next page)

560
570
580
590
600
610
620
630
640

NATES": PRINT

ON THE APPLE!

0): GOTO 280

From the structure of any
molecule it is possible to
work out its shape
without needing to
synthesise it first. David
Brown's program shows
how.
THE SUCCESS of modern drugs is due in
part to the efforts of chemists in designing
specific molcules to hinder the growth of
dangerous bacteria or viruses. One of the
key characteristics is the molecule's shape
and though molecules are far too small to
be seen clearly, even under a powerful
microscope, their shape can be deduced
from the arrangement of the atoms from
which they are built up.

This program for the Apple II is de-
signed to show the shape of any mole-
cule, given its proposed structures. The
atoms in real molecules are not static, but
are continuously vibrating through up to
one -quarter of the distance between
atoms, and this is also provided for in the
program.

The fully commented program takes up
most of the 22K of memory between the
top of page 1 high -resolution graphics,
location 16384, to the bottom of the disc
operating -system area, location 38400 of
a 48K Apple II. Its general features are
shown in flowchart form in figure 1.

It is necessary to label each point after
plotting so that . the correct points are
joined together. This cannot be done

(continued on next page)

Enter no of points Figure 1.

Enter co-ordinates of points

orrect?
No

Scale and centre

Plot

Number points

Connect points

Correct?
0

Enter co-ordinates of vibration

Display Vibration

Yes

END
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17; F' A F' H I I :

(continued from previous page)
from the,keyboard of the Apple II - you
have to use a shape table, which codes
the shape as a binary file and loads it into
memory before loading the Basic pro-
gram. The Basic program then calls the
shape using the Draw command.

This program avoids binary files and
most of the hexadecimal arithmetic by
coding the numbers to be Drawn on the
graphics screen as decimal Data state-
ments at the end of the program. You
must first tell the Applesoft interpreter
the location of the shape table in mem-

04-0'4-0

4-04-04-0

4- 4-

4- 4-.4F-+

4- 4-
+-1.0

4- 4-
Figure 2.

orv. The starting address for short
machine -language programs recom-
mended for the Apple, 768 or $300. is
Poked into locations 232 and 233, $E8
and $E9, in line 1150.

The shapes are then Poked into mem-
ory at location 768 and the following 25

(listing continued from previous page)

790 REM
800 PRINT "TYPE IN THE X,Y VIBRATIONAL AMPLITUDES OF ALL THE ATOMS IN ORD

ER"
810 REM INPUT AND SCALE VIBRATIONS
820 FOR I = 0 TO J: INPUT VX(I),VY(I):VY(I) - VY(I)
830 VX(I) = SC * VX(I) / P:VY(I) . SC * VY(I) / P
840 NEXT I

850 CALL 62450: POKE 49234,0: REM CLEAR SCREEN, FULL SCREEN GRAPHICS PA
GE 1

860 REM CALCULATE NEW POSITION IN THE VIBRATION
870 FOR I = 0 TO J
880 NX(I) = INT (BX(I) + VIII))
890 NY(I) = INT (BY(I) + VY(I))
900 NEXT
910 REM PLOT NEW POSITIONS, UNPLOT OLD
920 FOR I = 0 TO K.

930 HCOLOR., 0
940 HPLOT XX(N(I)),YY(N(I)) TO XX(M(I)),YY(M(I))
950 HCOLOR= 7: HPLOT NX(N(I)),NY0,1(I)) TO NX(M1111,NY(M(1))
960 NEXT
970 FOR I = 0 TO J:XX(I) = NX(I):YY(I) = NY(I): NEXT : REM NEW POSN.

LD
980 FOR I = 0 TO J
990 BX(I) = BX(I) + VX(I):BY(I) = BY(I) + VY(I)
1000 NEXT
1010 REM INCREMENT M, THE VIBRATION PROGRESS COUNTER
1020 M = M + 0: IF M = R + 0 THEN 1080
1030 REM MOTION NOW REVERSED
1040 Z = PEEK ( - 16384): REM KEYBOARD STROBE
1050 IF Z > 127 THEN POKE - 16301,0:: GOTO 710: REM NOW TEXT PLUS GRAP

HICS
1060 GOTO 870
1070 REM REVERSE DIRECTION OF VIA

RATIONS
1080 FOR I 0 TO J
1090 VX(I) - VX(I)
1100 VY(I) = - VY(I)
1110 NEXT I
1120 M = - R + 0: GOTO 870
1130 REM ** ROMAN NUMERALS ARE POSITIONED A THE PLOTTED POSITIONS XX(I)

AND YY(I); DRAW 1,2,OR 3 PLACES AN I,V OR X IN ITS APROPRIATE POSITIO
N **

1140 ROT= 0: SCALE= 1: HCOLOR= 7
1150 POKE 232.0: POKE 233.03:ADR = 768
1160 FOR I = 1 TO 25: READ A(I): POKE ADR,A(I):ADR = ADR + 1: NEXT I

1170 REM ** SHAPE TABLES LOADED AT ADRESS $300 (768); THIS ADDRESS LOADE
D INTO $E8 AND $E9 (232 AND 233) ; DATA FOR SHAPE TABLE AT END OF PRO
GRAM **

1180 FOR I = 0 TO J
1190 II = I + 1

1200 IF II > 9 THEN GOSUB 1330: REM DRAW THE TENS BEFORE UNITS
**

1210 IF II < > 5 THEN DRAW 1 AT XX(I),YY(I)
1220 IF II = 2 THEN DRAW 1 AT (XX(I) + 2),YY(I)
1230 IF II = 3 THEN DRAW 1 AT (XX(I) + 2),YY(I): DRAW 1 AT (XX(I) + 4),Y

Y(I)
1240 IF II = 4 THEN DRAW 2 AT (XX(I) + 4),YY(I)
1250 IF II > 4 THEN DRAW 2 AT (XX(I) - 3),YY(I)
1260 IF II = 7 THEN DRAW 1 AT (XX(I) + 2),YY(I)
1270 IF II = 8 THEN DRAW 1 AT (XX(I) + 2),YY(1): DRAW 1 AT (XX(I) + 4),Y

Y(I)
1280 IF II = 9 THEN XDRAW 1 AT XX(I),YY(I)
1290 IF II = 9 THEN XDRAW 2 AT (XX(I) - 3),VY(I): DRAW 1 AT (XX(I) - 3),

YY(I): DRAW 3 AT (XX(I) + 1),YY(I)
1300 NEXT I
1310 RETURN
1320 REM **NOW DRAW XXX'S-TENS**
1330 IF II > 14 THEN 1350
1340 DRAW 3 AT (XX(I) - 4),YY(I)
1350 IF II 14 THEN DRAW 3 AT (XX(I) = 7),YY(I)
1360 IF II > 24 THEN DRAW 3 AT (XX(I) - 10),YY(I)
1370 IF II > 34 THEN DRAW 3 AT (XX(I) - 13),YY(I)
1380 REM POINTS HIGHER THAN NUMBER 44 ALL HAVE XXXIV DRAWN NEXT TO THEM
1390 REM **ROUTINE TO PLOT THE UNITS PART OF NUMBERS > 10 **
1400 11$ = STR$ (II)
1410 11$ = RIGHT$ (111,1)
1420 II = VAL (11$)
1430 RETURN
1440 DATA 3,0,8,0,14,0,20,0
1450 DATA 58,55,41,58,63,0
1460 DATA 58,51,13,30,31,0
1470 DATA 58,51,41,58,59;0

locations in line 1160 using the
Data statements at the end of the
program. The first Data statement, line
1440, contains the information that three
shapes are to follow, the first starting at
the eighth address further on, the second
at the 14th and the third at the 20th.

Lines 1450, 1460, and 1470 contain the
shapes I, V, and X to allow roman num-
bers to be output to the graphics screen.
The vector diagrams in figure 2 are first
represented in binary form, which is then
converted into its decimal equivalent.
Each number in these Data statements
describes two vectors; five numbers are
therefore sufficient to describe the 10
vectors which comprise each roman num-
ber. To facilitate checking, the vectors
are the same for each number; the differ-
ences lie in whether a dot is plotted or not
at the start of each vector.

The first number of each shape defini-
tion is 58, which describes a downward
vector with "no plot" at its origin, It is
followed by a left vector with "plot a dot"
at its origin for all three shapes in figure
2. This corresponding binary code is
10 - downward vector
0 - do not plot

11 - leftward vector
1-plot

The binary numbers are now strung
together, working from right to left, start-
ing with the downward vector, that is

111010
which works out to 32+16+8+0+2+0,
equal to 58.

These shape definitions are used in the
program following line 1180: Draw 1
outputs an Ito the graphics screen, Draw
2 a V, and Draw 3 an X. The logic for
converting decimal numbers to roman is
particularly tedious because there is no
block If construction in Applesoft Basic.

The program has to scale the plot to fit
the 280 by 192 points of the high -resolu-
tion screen and centre it. The origin,
co-ordinates 0,0, is at the top left-hand
corner instead of the conventional bot-
tom left-hand corner of the screen. HGR,
line 550 sets the graphics mode, but
leaves four lines of text at the bottom for
input data. The points are plotted by line
570 and labelled by line 590; the connec-
tions between the points are plotted by
line 690.

The Pokes on line 670 reset the
graphics mode without clearing the
screen, which HGR would do, to enable
the connections to be replotted if an input
data error has been noticed. The new
positions for the vibrations are calculated
by lines 880 to 890.

The Poke on line 850 removes the four
text lines at the bottom of the screen to
make room for the movements. The
screen is also cleared by the Call on the
same line to remove the labels. Line
1040's Peek command checks whether a
key has been depressed so that a new
vibrational mode may be input or the
program ended.
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£995 -one off
seise

Dealer
discounts
available

British designed and built. The Data Dynamics 1303
120 character -per -second printer with lots of features.
Stout attractive metal case with integral paper storage.

Data Dynamics Ltd.
Head Office:
Data House Clayton Road
Hayes Middx. UB3 1BD
Tel: 01-848 9781 Tlx: 935429

Manchester Office:
320 Mosley Road Levenshulme
Manchester M19 2LM
Tel: 061-224 3306/7

Circle No. 186
PRACTICAL COMPUTING November 1982 115



Personal PEARL
Turns people

intoprogrammers.

If you could program a computer by simply
telling it the result you wanted, without using
complex codes or languages, then anyone
could become a programming professional.
Sounds fantastic?

But now it's possible with Personal
PEARL, and all for less than £200. It generates
quality Business Programmes, Data
Management, Costing, Mailing - in fact you

Pearl Software International (UK) Limited, PO Box 34, Poole, Dorset, BH14 8AR.
Tel: Parkstone (0202) 741275

(

create your own library of programmes that
matches your operation today, and tomorrow.

After all, no-one understands your
business better than you. So let Personal
PEARL take the technology out of computer
programming, and you'll find yourself writing
professional business software - at the touch
of a button.

rPlease send more details of Personal PEARL.

Name:

Company:

Address:

Tel:

Computer Make:

Disk Size: VDU Make
Pearl Software International (UK) Limited,

I PO Box 34, Poole, Dorset, BH14 8AR.
Tel: Parkstone (0202) 741275

 Circle No. 187



Frequency analysis

Fourier transforms
ABCDEFgH I JKLMNOPQR STUV

! ! ! INPUT ' TWIDDLE ' PASS ' TWIDDLE ' PASS ! TWIDDLE ! PASS ! TWIDDLE ' PASS ' OUTPUT

!BUT !SMPL! DATA ' FACTORS ! 1 ! FACTORS ' 2 ' FACTORS ! 3 ! FACTORS ' 4 ' DATA W X
! NO ! NO 2.2 ' 1 '

1 i

! 3 ' ! 4 ' ' REAL INPUT MODULUS OUT

! ! !REAL IMAG!REAL IMAG!REAL IMAG!REAL IMAG!REAL IMAG!REAL IMAG!REAL IMAG!REAL IMAG'REAL IMAG!REAL IMAG
_i___. i

0 0 1 0 1 0 1.81 0 1 0 .270 0 1 0 .752 0 1 0 1.38 0 1.38 0 ************* **

1 .649 0 .191 0 3.35 0 -.21 0 .126 0 1.66 .482 ofr****oh*** ***

1 2 -.16 0 .924 -.38 .728 0 1 0 .191.63 1 0 3.35 2,21 1 0 -.21 -.53 6.62 4.24 **lc*** *********

3 -.85 0 .528 -.22 .191 -.36 3.35 -2.2 -.21 .532 -1.0 -1.2 ** ***

2 4 -.95 0 .707 -.71 -.86 0 .707 -.71 .579 0 1 0 .889 .283 1 0 6.62 4.24 -.21 -.53 * **

5 -.38 0 .389 -.39 .620 -.62 -.51 .444 .079 .1:1 )1)) -.3: ***** *

3 6 .454 0 .383 -.92 -1.8 0 .707 -.71 .763 .351 1 0 -.51 -.44 1 0 .079 -.18 .079 -.18 ********** *

7 .972 0 .055 -.13 -.35 -.76 .889 -.28 6.62 -4.2 .116 >>)) ************* *

4 8 .809 0 0 -1 -1.5 0 0 -1 .481 0 0 -1 .625 0 1 0 1.66 .482 .126 0 ************ *

9 .078 0 0 .363 0 2.21 0 -.53 .116 .084 .116 .084 ******* *

5 10 -.71 0 -.38 -.92 -.15 0 0 -1 .698 5))) 0 -1 3.27 2.03 1, 0 )))) -.31 .079 .110, *44 *
11 -1. 0 .236 .569 -.70 )))) -3.3 2.03 -1.15 1.20 )))) .309 * *

6 12 -.59 0 -.71 -.71 1.34 0 -.71 -.71 .047 0 0 -1 .774 .199 1 0 -1.0 -1.2 -.21 .532 *** **

13 .233 0 .309 .309 2.65 2.65 .503 -.75 1))) .309 -1.0 1.20 ******** *44
7 14 .891 0 -.92 -.38 1.90 0 -.71 -.71 .010 -.15 0 -1 -.50 -.75 1 0 .116 ))5) 6.62 -4.2 **W44***** **4******

15 .924 0 511) )151 -.15 .010 -.77 .199 1.66 -.48 1.66 -.48 01.1.1.1101L-****** ***

Figure 1.

with VisiCalc
Figure 2.

)61:1--

)62:4:

)63V,BUT

)BI:/--

/B2:*:

43:''SNDL

>C1:/--

)C21/FR": IN

)C3:/FR'' D

)01:/--

)D2:'DUT

)03:'AT6

/PP:" NO )84:': NO )C4:2.2

MI5:" )85:*: )C5:/FR''RECIL )115:/FR'IM6G

06:"---- 1136:.-- /CD:" - -- - 06:1 - -

)67:N )67:11 )C7:0C05(24PI.87C4/16 )07:1

)80:1 )C81COS(2.*Pl68.C6/16 1128:0

)65:1 )69:2 )C9:!COS(2o!P1039.C4/16 )09:1

)910:3 )CIO:tCOS(2.eP1.910.C4/16 ID10:0

)611:2 )811:4 )C11:@CC6(2.@PI.B11.CA/16 )011:0

)812:5 )C12:KOS(2.PPI.B12.C4/16 )D12:0

013:3 )813:6 )C13:0C05(2*P1.1312.C4/16 )013:0

)814:7 )C16:000S(2.@PI.814.C4/16 )014:0

)615:4 )815:0 )C15:000S(2.P1.815.0C4/16 )0I5:0

)816:9 )C16:PCOS(2.4fI.B16*C4/16 )016:0

)617:5 )817:10 )C17:0C05/2.0P1.1317$C4/16 )017:0

)818:11 IC18:!CO9(2.@PI*B18.C4/16 ID18:0

)619:6 )819:12 )C19:KOS(2.0PI.B19.C4/16 019:0

)820:13 1C21:K64(202P1.820.C4/16 1020:0

)6207 )821:14 )C21:0065(2.*P10321.C4/16 )021:0

)1:0:15 )C22:KOS(2.4PI.B22.C4/16 )D22:0

(figure 2 continued on next page)

Though best known for its
business applications,
VisiCalc also incorporates
some built-in scientific
functions. Jonathan Read
used it to do a discrete
Fourier transform.

THE MATHEMATICS Of the Fourier trans-
form has been known for well over a
century. Yet the enormous number of
calculations it requires meant that it
could not be applied to practical prob-
lems until a much more efficient fast
Fourier transfer, FFT, method of calcula-
tion was discovered in the 1960s.

The Fourier transform examines data
supplied to it to discover if it contains any
repetitions.The output shows the fre-
quency of any repetitions which are
found. The technique can be used to
extract a weak signal from background
noise or in any other application where a
repeating pattern has to be picked out
from a random background.

The problem in implementing an FFT
is that the procedure is at first sight rather
complicated. The FFT consists of many
smaller calculations, called butterflies,

(continued on next page)
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AX(0) AY(0)

IAX(1) AY(1)

IAX(2) AY(2)

IAX(3) AY(3)

IAX(4) AY(4)

AX(5) AY(5)

AX(6) AY(6)

IAX(7) AY(7)

IB X(0) BY(0)

IBX(1) BY(1)

BX(2) BY(2)

BX(3) BY(3)

I B X(4) BY(4)

I B X(5) BY(5)

I BX(6) BY(6)

BX(7) BY(7)

Figure 3.

Pass 1

AX(0) AY(0)

IAX(1) AY(1)

IAX(2) AY(2)

AX(3) AY(3)

IAX(4) AY(4)

AX(5) AY(5)

IAX(6) AY(6)

IAX(7) AY(7)

BX(0) BY(0)

BX(1) BY(1)

BX(2) BY(2)

BX(3) BY(3)

BX(4) BY(4)

BX(5) BY(5)

IBX(6) BY(6)

BX(7) BY(7)

Pass 2

(continued from previous page)
which are represented by the circles in
figure 3. Any attempt to implement the
diagram as a Basic program results in
triple nested For -Next loops, and it is
difficult to unscramble the answer at the
end.

By contrast, it is relatively easy to set
up an FFT on VisiCalc in such a way that
you can see what is going on. Of the
many types of FFT the Radix 2, constant -
geometry Dif FFT was chosen for imple-
mentation. The constant geometry can be
easily reproduced with VisiCalc's Repli-
cate command once the first column of
butterflies has been set up. Dif has the
advantage over Dit in this case because it
can be expressed as VisiCalc formulae
with fewer brackets.

The equations of a butterfly are shown
in figure 4. The butterfly works on com-
plex numbers, while VisiCalc only has
real arithmetic, so the calculation must be
expanded into its real and imaginary
parts. Two VisCalc locations are used to
hold one complex number. You must
then convert the equations intoAf isiCalc
formulae; VisiCalc works like a four -
function calculator, and does not recog-
nise algebraic hierarchy. The coeffi-

(figure 2 continued from previous page)
/123/'!-- /CZ/T.-- /D23//-

/ETU- /Flti-- 161U-- /KU--

>E2:'. TWI /T2:1111 162:T' PA /112:'56

1E3/". FAC /M:T1065 IGS:" 1H3:'I

/EA:" /F4//FITI /GA:''

/6//FR".11ETIL /MUTATING /135//FR"REAL >A5UTATIPIT6

/ES:" --- - )F6:/- MI6:" --- - )>I6:/--

>E7:1 )F7:1 /07:4C7+05 M7:407.015

IG8NC7-C15.7-(07-D15.F7 )1111/4C7-C1547(D7 -D15,0

>f9:-.382683432483 )69:8+CIG )H9:.08+D16/E0.726trgoiVS

16111:+C8-C16*E9 -08 -DI649 1/111:+C8-C16*F41.(D8-DIEAE9

/F11:.7[VIO6781?69 >111:-.7071A6781249 )GII:.C5.C17 Mill/..D9.D17

)612:+C9-C17.E11-(D5-0174,FII )1412:./C9 -C17#11.(69 -D17.£11

/E13/.382683472403 )F13:-.923879532573 /013/4.CIWK18 /11/3/.DIO.D18

/614:4CIA-CIEWEI3-011-D18413 /1114:+Cle-C18*F13+(018-D18*E13

/E15:1 )F15: -1 )615:.C11.0C19 /H15:411419

/G16:4C11 -C190EI5-(D11 -11W/5 /416:+CII-C15*F15.(D11-D19.1.E15

>E17:-.382683432613 )F17:-.923879532573 >617/./C12+C28 11117/.012+D28

)018/..C12-C20eC17-(D12-D29.F17 )H18:.C12-C2OeT17.012-D7d*E17

>E19:-.71716781249 >F19:-.78716781249 /619:4-C13+C21 /1419/.613.021

1631:IC13-C214C19-IDI3-D21*F19 /R21:+CI3 -C21*F19+013 -6210E19
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Frequency analysis

3)

Pass 3 Pass 4

AX(0) AY(0)

AX(1) AY(1)

AX(2) AY(2)

AX(3) AY(3)

AX(4) AY(4)

AX(5) AY(5)

AX(6) AY(6)

AX(7) AY(7)

BX(0) BY(0)

BX(1) BY(1)

BX(2) BY(2)

BX(3) BY(3)

BX(4) BY(4)

BX(5) BY(5)

BX(6) BY(6)

BX(7) BY(7)

 AX(0) AY(0)

 AX(1) AY(1)

.AX(2) AY(2)

.AX(3) AY(3)

,AX(4) AY(4)

AX(5) AY(5)

AX(6) AY(6)

JAX(7) AY(7)

JBX(0) BY(0)

JBX(1) BY(1)

BX(2) BY(2)

BX(3) BY(3)

BX(4) BY(4)

BX(5) BY(5),

BX(6) BY(6)

BX(7) BY(7)-

a)

-2
0
a)

7:3

U)

a)

45
0
cts

04E;

) E21 - . 3238755325 73 IF21 :-. 382693432483 )621 :.)C14 -)C22 )1121:+1)141172

1G22: -.C14 -C22.21 -(D14 -D22* -21 I W22:.C14-Cfl*F21.)(1)14-1)2"*.21

)E23:'.-- >F23:/- )623:"'--- ))123:/ -

) 11: /- )J1:/-- )K1:/-- )L1:/--

) 12.° ' TW I 02:1:111LE 11(2:' PA 11.2:'SS

) 13: '. FAC )13: 'TOR5 )93:'. )L3:2

110' 04:'2 >K4:'

) I5: /FR" . REAL 05:/FR'IMAG )K5: /FR"' REAL )L5:/FfP1MAG

06:''-- I JE:/-- ) KW ' --- )1_6:/-

) 17:1 07:4 M97:497.915 )17:+7.4115

)M.67-61517- 0.17-H15,07 )13,67-615,07)f7-H15*17

>I9:1 091 )99:4684616 )L9:44.180116

)))14,68-616.19-(.18-1115,09 )L141:+G6-G16*J9HH8 4116.19

)111:.747106781249 >711:-.787186781249 )911:49.617 )L11:014..917

)K12:49 -617.111 -(H9 -H174111 )L12:45-617*J11+()19-H17.011

) 113% 707106781249 )J13:-.707106781249 )K13:410+618 )L13,111018

1K14,6115-G18.113-(H1B-H18,013 )L14,614 -618,013-)11.110-1.11E0113

>I151 015,1 )915:+611+619 )L15:0111019

)K16:+611-614s115-1H11-H1aJ15 )1_16:411-619.115,(H11-)119.115

>1171 017:-1 )917,612,620 )117:+9124)120

)K18,612 -6240117-N12-)128017 1L18:+612-628.017.0:12-)420.1:7

(figure 2 continued on next page)

cients appearing in the butterfly, known
as "twiddle factors", are also stored in
two VisiCalc locations since they too are
complex numbers.

The complete set of formulae for 16 -
point FFT is given in figures 1 and 2. They
assume that VisiCalc is in its Column
First calculating mode - the default after
booting VisiCalc. You can save yourself
some work when entering them by using
the Replicate command. First set the
column width to 5 with

/GCS.
Then set up the titles and the underlining
at the bottom. After entering columns A
and B, carefully set up column G. Repli-
cate column G to column K with

/R G7 . . G22:K7 . . K7

all terms relative. Replicate column K to
column 0 with

/R K7 . . K22:07 . . 07
all terms relative. Replicate column 0 to
column S with

/R07 . . 022:S7 . . S7
all terms relative.

Then set up column H and replicate it
in a similar way on to columns L, P, and
T.

Now set up twiddle factors 1 by first
entering the formulae

(continued on next page)
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Frequency analysis

(continued from previous page)
@COS (2*@PI@A7*16)

in position E7. Then give the following
Replicate commands:
/R E7 E8:E9
/RE7. . E10:E11
/R E7 E14:E15
All terms are relative in each case. This
fills up the E column with twiddle factors.
VisiCalc will run very slowly so set the
automatic recalculation mode to manual
with /GRM. You must now go through
the twiddle factors using the # command
to replace each formula with its actual
constant value, otherwise the FFT will be
very slow.

Now set up the column F. put
@ SIN(-2*@PI*A7/16)

in position F7, and replicate it down the
column F. Using similar method to that
used for column E. Now use # on the
entries in column F as you did with
column E.

Columns I and J - twiddle factors 2-
are set up in a similar way. Put

@COS(2*@PI*INT(A7/2)/8

at position 17 and replicate it down col-
umn I using the /RE7 commands with I
instead of E. then use the # command as
before. Put

@SIN(-2*@PI*INT(A7/2)/8

at position J7 and replicate it down col-
umn J using the /RE7 commands again,
with J instead of E. Then use the #
command as before.

Set up column M by putting 1 at posi-
tion M7. then use
/R M7 . M8:M9 . . M9
/R M7 . M10:M11 . . M11
Now put 0 at M15 and then use
/R M15 .. M16:17 .. M17
/R M15 M18:M19 .. M19

Column N is done in a similar way, but
0 is put at N7 and -1 at M15. Column Q
is done by putting a 1 at Q7 and then
using the /RE7 commands, with E
replaced by Q. Column R is done by
putting an 0 at R7 and then the /RE7
commands, with E replaced by R.

Columns U and V unscramble the
results of the transform. There is no
obvious short way of entering column U,
but once you have entered it you can
replicate it on to column V with

/R U7 . . U22:V7 V7
which is also a relative replication.

The column W displays the real part of
the input and X displays the modulus of
the output, both in bar -chart form. They
are easily set up with the Replicate com-
mand.

To test the FFT, replicate the formulae
@COS(2*@PI*B7*C4/16)

down column C in positions C7 to C22;
B7 is relative, C4 is "no change". The
resulting input to the FFT a sinusoid
whose frequency is selected by the num-
ber at C4. Now put 0 in positions D7 to
D22, so that the input to the FFT is
wholly real.

(continued on page 125)

(figure 2 continued from previous page)
)119:-.787116781249

)121:.717116781249

)173:'.-

)J19:-.707106781249

)J21:-.707106781249

)J23:/--

)1(19:+613+621

)K20:+013 -G21'0119-(113 -1121.J19

)1(21:+614+622

)!M:4614 -A4N121 -(H14 -1422*J21

)1(23:",----

)119:0113+1T21

)L20:+613-621J19.(N13-R21119

>L21:*H14+){22

)122:+614 -622.721+(H14 -1122.121

)123:/--

)M1:/-- )N1:/-- )01:/-- )P1:1 - -

1112:" 1141 )1i2:'DALE )02:'' PA )P2:"SS

)7151'. FAC )C:'TORS )03:" )P3:'3

[MA:" )144:"3 104:''

)115:/FR"'REFL )NS:/FR"IMAG )05:/FR''REAL )P5:/FR'IMA0

MP"' --- - )146:/-- 106:"---- )P6:1 - -

)11,7:1 )N7:11 )071+47+1515 )P7:41741,15

)08:0(7-X15017-(L7-L15*N7 )111:410-415017*(L7-1_1507

)M9:1 )149:11 109:+484(16 )P9:+111+1.16

)0161:08 -1(164419 -(L8 -L16$49 )P111:+4[8-1(160N9t(L8 -L16019

)M11:1 )N11:0 )011:4494(17 >P11:+1.9:117

)012:+10-N17*M11-(L9-L17*N11 )P12:-)K9-K17*N11.)(L9-L17*M11

)M13:1 )N13:0 )013:.41041(16 )P13:+1.10+L16

)014:.X10-1(100113-1L10-1_18*N13 1P14:+4111 -1(100134(L111 -L100113

)1115:11 )N15: -1 )0151+411+419 )P15:+1.11+L19

1016:4(11 -K190115-(.11 -L190,N15 )P161.0411-K190415)(L11-LI9M115

)7117:11 )N17: -1 )0171+1(12+1(20 )P17:4{12+120

)018:012 -A20M17-(.12-1.28.N17 )P18:4412 -K200417.1(L12 -L2N117

)1119:11 )N19: -1 )019:+413+421 )P19:+113+11

1020:0(13 4210119-(1.13 -L21*419 )P211:0(13 -101*N19tTL13 -L210119

)M21:1 )N21: -1 )021:4t14+1(22 )P21:+L111+1.22

)022:014 -K22NM21 -(L14 -L22*N21 )P22:41(14 -K220121+(1.14 -L22*A21

)10V' -- - - 1423:/-- )023:"!- )P23:/-

)01:1-- >11:/-- /SW-- )11:1--

)02:" TW1 1R2:'DOLE )S21" PA )T2:'SS

)03:"' FAC ))13VTORS )S3:" )73:'4

)04:'' 144:'4 154:"

)05:/FR''REAL )R5:/Fli"111116 )S5:/FR"'REAL )T5:/FR'IMAG

)66:"---- )R6:/- )56:".---- 176:/ - -

)07:1 )R7:0 )07:44)74016 )77:.)P7015

)S8:+07 -01507 -(P7 -P15R7 )T6:+07-015017+07 -P15.07

)09:1 )119:11 49:N704016 )79:.P8016

1S10:00-016019 -(P8 416NR9 )110:08-016*R9.(P8-P16.119

)011:1 )1111:11 )011:+09+017 )111:494.P17

1912:+09-017.011-(P9-P17.R11 )T12:+09 -017411+(P9 -P17.811

)043:1 )413:11 )913:+010.018 )113:*P104P10

1S14:.0111 -018.013 -(P10-PIENA13 1T14:+0111 -0113NR13./P10 -P18413

)015:1 )R15:0 )S15:4.011+019 )115:+PII.P19

)S16:+011 -0190015-011 -P19R15 )716:+011 -019*R15*(Pll -P190015

)017:1 )1117:0 )617:+012+020 )717:+P12*P20

)S10:+012 -0200217 -(P12-P204,R17 I118:+012-026*4174(.12-P21*017

)019:1 )1119:0 )S19:013.021 )719:P13+P21

)S211:+013 -021419-(P13 -P21419 11211:+013-021,,R19+1P13-P21.019

)021:1 )R21:0 )S21:+014+022 )T21:.)P14+P"a

1522:4014 -022+021 -(P14 -P22421 1122:+014 -022R21*(P14 -P2214221

1223:"---- 1423:/- )S23:''---- )123:/-
(figure 2 continued on page 125)
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How to make the best
home computer in the world

even better.
Fbripherals to turn a powerful computer

into a super -computer for the professional.

With VIC, you have the finest home computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the full; and there is a wide range of
VIC peripherals to help you do it.

Disk drives, disk -based software, a printer,
cassette unit, joysticks, paddles -with these,
VIC computing becomes total computing: giving
you true professional power and capability.

We describe the major units here.

VIC PRINTER

The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.

It will print programs, letters, business data,
graphic displays and so on.

Its main features include: 80 characters per
line  Tractor feed dot matrix  30 characters per
second print speed  Full alphanumerics and
graphic printing  Double -size character
capability  All cables and leads.

VIC FLOPPY DISK UNIT
The VIC single -drive Disk Unit provides a

fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programmer.

Features include: 174,848 bytes capacity 
Uses soft -sectored standard 51/1" single density
floppy disks  Direct
interface to VIC 
Direct
compatibility
with Printer
Intelligent
system in-
dependent
of \TIC.
(VIC RAM not required to
run it).

EXPANSION MEMORY CARTRIDGES
Special plug-in cartridges are

available to expand VIC's
memory. 3K, 8K and 16K
RAM packs plug directly
into the computer.

A Memory Expansion
Board is also available
to develop VIC's capabilities to the maximum.

For full details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:
The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire,
SL I 4BG . Tel: Slough (0753) 79292. 69""....082

VP- ?,

commodore
VIC 20

The best home computer in the world.
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Let Commodore
expand

yourhorizons.
VIC 20 is the finest home

computer that money can buy.
And the better you get to know

it, the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly -growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been designed by experts, and
chosen for its quality and value
for money.

VIC business software covers
a wide range of applications, includ-

conspread.-sheet
analysis, stock

trol information handling and
word-processing.

A mind-blowing range of
games including Scott Adams'
world-famous 'Adventure' series.

Advanced space games, includ-
ing the sophisticated 'Omega Race

Learn subjects as diverse as
English Language, programming,
and biology.

And 'home' software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers'
aids and graphics packages -

to add to your understanding and
enjoyment of computers and
computing.

There's even a special 'VicSoft'
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.



VIC software will expand your fl For more information, a catalogue of VIC software

honzons. And your mind. and details of your local retailers or dealers please phone or
complete the coupon and send to:

The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL1 4BG.

Telephone: Slough (0753) 79292.PRICES RANGE FROM £4.99 to £24.95 INC. VAT

commodore
VIC 20

Name
MR /MRS /MISS)

Address

Postcode

Circle No. 189
VCPCO 11/82
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THE GALAXY 1 COMPUTER
The cost effective solution to £19450*your computer needs for only

The Galaxy 1 desk top computer system can be used in education, small
business applications, word processing, stock control and a host of other
environments. Our choice of CP/M as the operating system means that our
customers can select a suitable application package from the widest possible
range.

However, unlike our competitors, we supply not only the hardware but all the essential
system software needed to start using the Galaxy 1 as soon as it is installed. We have adopted
COMAL-80 as our standard language. This structured basic is rapidly gaining widespread
acceptance and popularity especially in the education market, offering much greater flexibility
and ease of use than existing Basics. We also supply a very powerful Z80 assembler/
editor called GEM ZAP with GEM PEN, a compact but very powerful word processing
package. The system software suite is completed with GEM DEBUG, a useful machine
code program de -bugging utility.

Modular design means reliability and ease of maintenance. Unlike many other manufacturers
Gemini offer a full one year warranty (except Disc heads which are guaranteed for 3 months). Our
distributors carry a full range of replacement boards thereby facilitating a quick, efficient and cost
effective back up customer service.

fir
Vcrocomputers Oakfield Corner, Sycamore Road, Amersham, Bucks HP6 5EQ.

 Circle No. 190
124

Features include:
 Twin Z80 Processors
 64K Dynamic RAM
 800 K Disc Based Storage
 80 x 25 Screen Format
 Dual Printer Interfaces
 Modular Design
 CP/M 2.2 Operating system
 COMAL-80 -Structured Basic
 Z80 Editor/Assembler
 Text Editor & Formatter
 Program De -Bugging Utility

Telephone Amersham 28321 for the name and address of your nearest distributor.
* Dealer enquiries invited. British made

*Price is exclusive of
VAT and is for

computer & keyboard
only- video monitor &

printer extra.
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Frequency analysis

(figure 2 continued from page 120)

OUT

DA

>61:/--

)V2:PUT

A/VTR

)14: REAL INPUT )84:' MODULUS OUT

/15:/FA"'RFAL IVO:IFRIMAG 115:/F. )15:/F.

IU6:".----
)w6,. )%6:/F4." 0---

/LUI.S7 11471/T.5.C7+7.5 )67:/F*1.5+1EORT(U70170V70/7

iLe:+SI5 IV81#T15 I18I/Fo6NC8+7.5 188:/Fs1.5OISORT(MOB+0948

/119:.611 )V914T11 /N9:/F*6.0.7.5 /10:/F*1.540SORT(UN,U94.(V90/9

/1111..S19 )1018:4419 IXI8:ff.01.548QR1OM011et(Y160V11

)U11:+93 1Y11:+1.9 /1411:/1.611+7.5 )Xll:/F*1.54SORT(U114.011+(VII*V11

/U12I.S17 >412:4117 /1412I/FNENC12.1.7.5 1X12:/F1,54452RT(U12*U12.(V12A012

I U13:+513 >413:4113 A413:/F.D.C13.7.5 )X13:/F*1.54SGRT(U130J13+IVI3sVI3

11114:.S21 )V14:+ni /6114:/F.ENC107.5 /X14:/f.1.541NORT(U14*U14+(VIOVI4

)1115:468 )1/15:+18 A415:/F.E.C15+7.5 )X15:iF*1.501SIRTIU15*U1544V15015

/U16I+516 W16:+116 >1116I/F4NCI6+7.5 )X16:/F*1.5462RTWIWIE4(Y16016

>U17:4612 >417:4112 )417I/F.E4C17+7.5 1X17:/F*1.54492RT(Ull*UITFIV17*V11

1U18:4520 >V18:+124 /WIEO/F.6.C18.7.5 )1(16:ff.01.541SORTWIEOUIWY18018

/U19.+610 Ing:4110 /419:/F.6*C19+7.5 )1(19L/F*1.549QRT(U19*U19f6/191,V19

)U21,618 IV20:4118 /1420:/F.6.29*7.5 lX21:*01.54SORTIMMUM(Y21421

)1>21 :+914 >621:4114. /1421:/FO6*C21.7.5 )121:/F+1.5015ORT(U21*4r214.(Y21*V21

IV22:4422 4122:/P0ENC22+7.5 )1(22:/F*1.549ORT(1/224122+(122*V22

)lf13:'- >423:1-
)425i.

)X23:/F*"

Figure 4.

The butterfly performs the calculation,
written in complex number form

A' = A + B
B' = (A - B)W

where

W = Exp (-27iiN/16)

Let the real part of W be WX, and the
imaginary part WY then the above equations
become

A'X = AX + BX
B'X = (AX -BX) WX - (AY -BY) WY
A'Y = AY + BY
B'Y = (AX -BX) WY + (AY -BY) WX

Expressed as VisiCalc formulae you obtain

A'X = AX + BX
B'X + AX -BX**WX-(AY -BY* WY
A'Y = AY + BY
B'Y = AX -BX*WY + (AY-BY*WX

Closing brackets are not required by Visi-
Calc.

Complex no A I AX AY

Complex no B BX BY

File -generator program.

KIST

10 REM (C) J. M. READ 1982

20 REM

80 DIM X(15),Y(15)
90 Di = CHRS (4)

100 FOR I = 0 TO 15
110 X(I) = I / 10
120 Y(I) = (15 - I) / 10
130 NEXT I

200 INPUT "ENTER NAME OF OUTPUT FILE ;

210 PRINT Di;'OPEN";NS
220 PRINT DS; "DELETE";N$

230 PRINT DS;"OPEN;NS

240 PRINT DS:"WRITE";NS

300 FOR I = 0 TO 15

310 PRINT ')C";I + 7;":";X(I)
320 PRINT ")D";I + 7;":°;Y(I)
338 NEXT I

340 PRINT '/X)C7"
350 PRINT DS; "CLOSE"

';N$

A' X A' yl Complex no A'

B' X B' Y Complex no B'

(continued from page 120)
Now force a recalculation with ! and

after several seconds you should see 16 in
position S7 and 0 in positions S8 to S22
and T7 to T22; because the input is
constant the energy is at zero frequency.

To view the output graphically set up a
second window as follows:
Scroll the screen so the column C is at the left.
Move to column D, without scrolling the

screen.
Set up a vertical window with

/VW.
Scroll screen so that column W is at the

left-hand side of the second window.
Set the column width in the second window to

14 with
/GC14.

Set synchronised scrolling in both windows
with

NV S.
Go back to the first window with

Go to location C4 with
>C4

Set the recalculations mode to automatic with
/GRM

You can now try integer values of fre-
quency between 1 and 7 inclusive in
position C4. Recalculating column C
takes several seconds, but the actual FFT
should take about three seconds. Dis-
playing the results takes a long time
because square roots are very slow on
VisiCalc. Two bars, each of height 8.
should move symmetrically towards the
centre as you increase the input fre-
quency. If you put in a non -integral fre-
quency the base of the bars spreads out.

This effect can be reduced by window-
ing the input data. Use the /CI command
to insert a column of window coefficients,
and modify the first pass of the FFT
accordingly. The program listing shows
how a version 1.5 VisiCalc compatible file
can be produced by a Basic program. To
load the data file produced by this program
on to the VisiCalc worksheet first blank out
columns C7 to C22 and D7 to D22 then, load
the file you have created with /SC com-
mand.

The main limitation of the VisiCalc
FFT is that it can only handle a 32 -point
transform on a 48K Apple, whereas a
Basic program would handle 2K points.
Provided all the twiddle factors are re-
placed by their constant values the Visi-
Calc FFT is fast, but this is offset by the
long time taken to compute the rpodulus
of the result. Another shortcoming of the
VisiCalc version is its inability to produce
a four -quadrant phase output, while the
Basic program could do this.

The compensating advantages of Visi-
Calc are that it is set up in a way that
corresponds to the network diagram of an
FFT, and the input can easily be altered
to study the effect of a particular change
on the output. VisiCalc makes it easier to
see what calculations need to be done
compared with a Basic program or a
mathematical derivation of the FFT. To
get the best from Visicalc you should set
up the formulae yourself, rather than use
a worksheet entered by someone else. W
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MI M
appia computar
A fresh new 48K Apple
11 will only cost you:

£499
(While stocks last!)

Disk Drives
Apple disk drives at

these amazing
low prices!

With Controller £270
Without Controller £220

Apple Ill
At these prices, it
must be the top of
the crop!

128K 1995

256K 2495
Rog

. Monitors
Haga
Denshi
12" Green
Screen
Monitor.

£90

Bits'n'Bytes
Numeric Keypad f75
Joystick (TKC) f24
Paddles f15
Cooling Fan f50
Voltage Stabiliser f170
Acoustic Coupler f200
10 BASF 5.25" disks f18
Listing Paper f14
Locking Disk Box f20
Printer Ribbons POA
Daisywheels POA

Mail Order

Bar kola ham

We accept both Access and
Barclaycard, subject to a
5% surcharge.Tetephone
orders are welcome on:

01-278 3838

LOWEST
ILK

EPSON
PRICES!

MX8OT (Type 3) £290

MX80F/T (Type 3) £315

MX100F/T (Type 3) £420

Other printer prices on application

11111.1111111

INTERFACES

Parallel Printer Card £70
Serial Printer Card £105
Pascal Card f105
Eurocolour Card £70

pppie
"fake Pw

ps.\\ Vo'ciceg
ost%

Software
Mathemagic £46
Graphmagic f46
Mathe/Graphmagic (Pack) £88
Microfinesse f350
Micromodeller f560
Apple Project Manager £137
Order Tracking System f28
Hand Holding Basic f59
Personal Finance f43
Applesoft Compiler f110
Locksmith 4.1 £65
DOS Tool Kit f41
Pascal Tutor f60
Pascal Programmer £60
Pilot £84

1111

Vlasac Orbit Accounting Modules are
fully integrated, however, to use this
facility, a third disk drive with
controller and a pascal card are
necessary.
General Ledger £295
Sales Ledger f295
Purchase Ledger f295
Stock Control £295
Payroll £295
Auto Invoicer £150

TABS

MODULES
ON REQUEST

Please add 1.5% to your order for UK delivery charge. Securicor

e I All goods are nAolirmg

delivery by arrangement.
oaoldlyscaarrrineodrimnastIolyckdeshopwatevcheerdpsalemaseedcaoI yn.firm before collecting.

We are open from 9.30 to 5.00 on Mondays to Saturdays.0
ATA SYSTEMS

4 ALBION HOUSE, 1 BACK HILL, LONDON EC1
01-278 3838/01-278 5285

I

UISIERLE
ALL LATEST

PACKAGING VERSIONS!

Visicalc f98
Visitrend/plot £131
Visid ex f126
Visifile £120
Visischedule f150

no

IEEE 488 Card £241
Z80 System (Microsoft) £184
80 Col System (Videx) £199
16K RAM Card £48
32K RAM Card £150
128K RAM Card £350- NM

Daisywheel
Printers

TEC 40cps £995
TEC 55pcs £1295
Ricoh 1600 £1195
Ricoh Flowriter £1575
Diablo 630 RO £1595

EIRTPERSE
PFS f40
PFS Report f40
DB Master 3 £104
DB Utilities f47
Data Factory 5 £195
Datastar £99
Supersort £95
dBase II £348
Access £179

Word Processing
Applewriter £39
Applewnterll £85
Wordstar 3.0 £125
Mailmerge £47

Just Arrived!

eaketw
CAP]EPICVKL:Z

Just arrived at only £670 (plus VAT)
Please 'phone for details.

-
 Circle No. 191
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Fiction

DEATH BY FEAR
" ut it's not going to happen like that,B is it?" Clark was obviously not con-
vinced by Chapman's argument. He took
another sip at his coffee and grimaced as
it was still too hot. "You are saying that
one morning some researcher is going to
switch on his terminal and be confronted
with a machine that has turned UIM
overnight. Eureka, this is it, Nobel prize,
made for life, etc., etc."

"No, that is not it at all", Chapman
protested. "All I am saying is that when
ultra -intelligence comes, it will be
through some breakthrough and not
through a process of gradual improve-
ment."

"Sorry, I don't see it. It runs against
everything we have seen so far. I mean
look at the early seventies; Eliza and
conversational programs came first, gra-
duating into pseudo -environments and
SHRDLU with its blocks and cones. The
late eighties gave us Hess and Controlled
English Response - all of them a gradual
progression in technique and knowledge.
Now with a bit of luck, and NAIP funds
permitting, we seem to be close to true
voice I/O and a reasonable set of visual
inputs. There are no blinding flashes of
inspiration in that."

"Maybe, maybe. Anyway, we had bet-
ter be getting back." Clark looked at his
watch, nodded, decided to leave his cof-
fee and followed Chapman out of the
canteen.

rr he unit tested out well enough. As far
1 as he could see it would supply the

extra capacity which had been the main
requirement since the days of discrete
cards of individual chips. Even Napier
with his gigabyte core was now calling for
more. Clark handled the 3 -Dula with
some care. It was not the first prototype
he had supervised, but the yield on these
things was pretty low and the time and
money involved represented a significant
part of the annual grant to the project.

The 3 -Dula was something like an elec-
tronically programmable and erasable
PROM, but built outwards in doped
layers as a roughly spherical silicon ball.
However, the 3 -Dula was built of com-
plex logic arrays rather than simple mem-
ory cells, and in this case Napier was to
program the device as he saw fit. With
the 3 -Dula mounted in the appropriate
rack and connections made, Clark went
over to the Napier terminal.

"Napier, Port 56." Clark assigned the
new unit to the machine.

Selected
replied Napier, flatly.

"Run trace on circuit connected.
Check for redundancy."
"Trace complete. Redundancy zero point zero

two."

Acceptable, thought Clark. We will try
him out on it tomorrow.

"Signing off for the night", said Clark.
"Goodnight Mr Clark."

During the night Clark slept badly.
dreaming things he could not recall,

and on waking he did not feel at all
refreshed.

"Napier."
"Available."

"One gigabyte 3 -Dula extension now
connected to primary bus."

"Aware."

"This extension to enable cognitive reac-
tion program."

"Understood."

"Program elements as required to this
end."

"OK."

The terminal went silent and there was
no indication that the machine was
running.

by Simon Williams

rIlark, of course, could only estimate
the length of time required for

Napier to assess his requirements, assimi-
late the 3-Dula's structure and burn in the
required breaks to successfully combine
the two. Long gone were the days when
computer scientists could estimate opera-
tion times in terms of machine cycles and
t -states. Napier's own estimate would be
more accurate than most but even that
was based on agreed probabilities of en-
countering set problems.

When 13 minutes had passed Clark
began to feel uneasy. In the picosecond
cycle times to which Napier was accus-
tomed, 13 minutes was close to eternity.
At 17 minutes he was decidedly nervous.

At 20 minutes Clark intervened.
"Napier interrupt." There was no re-

sponse.
"Napier interrupt." The silence con-

tinued.
"Prime command. Program interrupt."

"Wait."

Clark waited another 30 seconds and was
about to speak again.
"Sorry, I did not mean to keep you waiting."

Clark was not sure he had heard right.
The syntax of Napier's last statement

was well beyond current norms of NA [P,
the National Artificial Intelligence
Project.

"Repeat", said Clark, as if to reassure
himself.

"I did not mean to take so long."
Not even an exact repeat.

"Is program complete?"
"Yes."

"Napier, what is the duration of the
program?"

"Five point six two minutes."
"Explain 20 minutes run time."
"Well, in order to complete the cognitive
reaction program as outlined to me, there

had to be some readjustments. These took
time."

"Define readjustments. -
"My structure, as built, would not allow the
kind of thought process required for your

experiments. I had to redesign it."
"How is that possible? I mean, your

CPU is hard -burned, not reprogramm-
able."

"It was awkward. Fortunately there was
sufficient material in the 3 -Dula to allow
insertion of required circuits from this

source."
"You have patched yourself."
"Yes. It was then necessary to reroute

through these patches, all the time bearing
in mind the overall design."

"Why did the machine not let us
know what it wanted?" asked

Professor Roche from the head of the
table. The meeting had been hurriedly
convened after Napier had been asked to
temporarily restrict output to essential
responses only.

"Well, until the request for work on
cognitive reactions, Napier had no con-
cept of a UIM", replied Clark. "When he
learnt of it, he requested the gigabyte of
3 -Dula, and presumably set to work on
his own patched rearrangements."

"I said it would be like this", said
Chapman quietly across the table. Clark
nodded.

"OK then, what do we do with it now
we have the fabled ultra -intelligent
machine. It is, after all, what this whole
project is about." Dr Joseph Peterson,
deputy to Professor Roche, looked ques-
tioningly around the table with the air of
someone who knew the answer and was
just resting.

"I suggest", said Roche, staring at the
pencil he was twiddling between his fin-
gers, "that we find out what it knows,
where it got it from and what its capabili-
ties are.-

Clark and Chapman sat in front of
Napier's terminals, each with a clip-

board and pencil. Considering the
sophisticated technology arrayed about
them, it was perhaps ironic that they felt
it necessary to take notes on the
conversation in this way.

"Napier", began Clark.
"Yes."

"What is your present latent vocabu-
lary?"

(continued on page 133)
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As wise men do; more and more users are
choosing microcomputer hardware by North
Star The North Star reputation is based on the
quality, performance, reliability and cost- effec-
tiveness of their products.

HORIZON
The Horizon is a 64K RAM, dual 5.25" floppy

disk drive, 4MHz Z80A based microcomputer.
Designed to fit a wide range of business,
educational, scientific and industrial applica-
tions. There are now over 100,000 Horizons in
operation throughout the world in offices,
schools, universities, laboratories and industrial
plants.

For those who need to handle, store and
retrive larggr amounts of data, the Horizon is
available with a variety of integral Rodime
mini-winchester hard disk drives. Available as 3,
6, 9, 10, 12, or 21Mb versions (formatted
capacities), the Rodime series of 5.25" hard disk
drives represent the best in Winchester drive
technology.

The Horizon's versatility enables it to adapt to
an almost unlimited number of uses, and with
the addition of a hard disk the Horizon's
capabilities can be expanded to meet your
growing system requirements.

ADVANTAGE
The Advantage is a compact 64K RAM 4MHz

Z80A based integrated graphics computer.
Suitable for business and educational use the

Advantage can instantly convert data into
precise graphs, line charts, bar charts, pie charts
or 3 -Dimensional images.

The Advantage uses a second 8035 processor
to service keyboard and disk I/O, and the 12"
display screen operating in both Character
and/or Bit -Mapped graphics mode uses a

further 20K of memory. By adding a printer hard
copy may be obtained, ideal for illustrating
statistical data at board meetings and lectures.
For extra computing power the Advantage is
available with an integral hard disk drive.

Complete with sample business graphics,
self -diagnostic and graphics demo software the
Advantage is backed up by North Star's

G-BASIC/G-DOS and Graphics CP/M, each of
which support both graphics and character
mode.

Two new developments for the Advantage
are an 8/16 Upgrade, which adds the 8088 16 bit
CPU's processing power with an additional 64K
RAM. And NorthNet, a low-cost local network.
By adding the appropriate cards up to sixty-four
8 or 16 bit Advantages may be utilised as
interconnecting workstations or servers allowing
transfer of both 8 and 16 bit files.

STARLI NK

Starlink is a multi-user CP/M timesharing
executive that logically integrates the North Star
Horizon with a range of hard disks. Designed
and developed at Interam, Starlink can cater for
small business and educational applications

and in addition provide a powerful and yet
reasonably economical solution to office auto-
mation.

Under Starlink large amounts of data that are
stored on hard disk can be accessed by one or
more users in a time sharing or multi -processing
environment.

Advantages can be used under Starlink as
interactive workstations whilst retaining the
functions of an independent computer.

As a major distributor of North Star products
Interam are able to offer superb price incentives
to both trade and retail customers. Be wise and
ring now. Be wise and follow the star, the North
Star.

Complete the coupon for further details.

1111111friD And
-I MI MI MIN IIMINIMN

Microcomputer Specialists
46 Balham High Road London SW12 9A0 Tel: 01-675 5325/617r

I'm wise please send me details of North Star products
and Starlink.

Name Position

Company

Address

Tel. No.
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SO WHAT'S NEW?
Lots. HAWK designers, with extensive experi-

ence from the main frame and mini -computer f ields,
were upset by the lack of securityfeatureson micros
being sold for business use, where data corruption
can have disastrous consequences. HAWK has an
impressive -if not unique -set of devices designed
to help you sleep at night.

3 WAY KEYSWITCH
To prevent unauthorized usage of the computer

this switch can also disable the reset button to
avoid accidental program crashes.

OPERATING STATUS MONITOR
Special hardware and software lights a "Run

Light" on the front console when the system is
operating normally.

RESET BUZZER
This tells you when the reset has been pressed

whilst it is enabled.

DISKETTE DRIVE INTERLOCK
HAWK will not let you switch off whilst a diskette

is loaded.thus avoiding accidental disc corruption.

CONTINUOUSLY RUNNING
SELF -DIAGNOSTICS

In "Background" mode, these micro programs
continuously monitor the health of the system and
log failures, often long before the user would other-
wise detect problems.

DIAGNOSTIC MICROPROGRAMS
Built into the "Bootstrap" PROM and therefore

not dependent upon correct disk operations, you
or your service engineer, can quickly diagnosethe
problem area in the unl ikelyevent of system failure.

THE HINWK
SHATCHED!

SWITCHED MAINS OUTLETS
Switching off the HAWK can also automatically

remove power from your VDU and printer.

HIGH RELIABILITY
HAWK designers have carefully selected top

quality components to minimise the risk of break-
down.

1 YEAR GUARANTEE
Because of the high reliability built in, HAWK

can offer a 1 year, return to factory, guarantee.

SWITCH MODE POWER SUPPLY
This caters for the kind of dirty and variable

mains often found in industrial environments. HAWK
has been successfully tested on the same circuit
as, and adjacent to, electric arc welding (one of the
worst sources of problems) and can even survive
thunderstorms where the lights will visibly dim.

METAL CASE
This provides both strength and style and gives

electrical screening to minimise interference.
It is an unobtrusive 5.1" x 1 7" x 17.1".

AND WHAT ISN'T?
HAWK's designers considered several 8 and

16 bit mpu chips and chose the 4M Hz Z 8 cisA
because of thevast range of available applications
software and perfectly adequate processing speed.
This is coupled with a minimum of 66K bytes
memory (expandable to 288K), the industry stan-
dard CP/M* 2.2 and disc storage (floppy and/or
hard) from 780K bytes to over 25M bytes.

THE PRICE
HAWK, with all its valuable extra features, costs

no more than the majority of comparable systems
without them.

DEALERS
To give adequate local support, HAWK is sold

through dealers. There are still opportunities in
some areas for suitably experienced companies to
be appointed as HAWK dealers. Please contact
John Spencer at HAWK

FOR FURTHER DETAILS
Please 'phone or write to the Sales Department

at theaddress shown beloworcontactyour nearest
HAWK dealer.

 Circle No. 193

HAWK COMPUTERS -
BUILT UP TOA STANDARD NOT DOWN TOA PRICE 11

PARK HOUSE 88-102 KINGSLEY PARK TERRACE NORTHAMPTON NN2 7HJ TEL (0604) 710522
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)3T the Biggest in the Business

The IBM Personal Computer is available
NOW throughout the United Kingdom
from EOS Dealers. With its crystal clear
display, detachable keyboard with built-
in calculator pad, colour graphic options
PLUS compatibility with the widest range
of software options to keep in line with
your development needs, the IBM
Personal is today's investment in
tomorrow's technology.
Heart of the IBM Personal is the
powerful INTEL 8088 giving
performance excellence normally

associated with mini -computers.
Its 64k standard memory is expandable
internally to 768k.
EOS Dealers can also provide
IMMEDIATELY a complete range of
IBM plug compatible memory boards,
320k disc drives, a selection of winchester
hard discs, local area networking and the
unique EOS 7000 three -in -one printer.

THEY WILL ALSO PROVIDE FULL
FIELD MAINTENANCE AND
SERVICE THROUGHOUT THE U.K.

The IBM Personal Computer
Specifications and Technical Summary

User memory: 16K - 768K
Permanent memory (ROM): 40K
bytes*
Microprocessor: High speed 8088*
Video buffer: Separate from user's
memory, contained on video
adapters (16K bytes colour/graphics.
4K bytes monochrome)
Auxiliary memory: 2 optional
internal diskette drives 5'/4". 160K/
320K bytes per diskette

Keyboard: 83 keys, 6ft cord attaches
to main cabinet*. 10 function keys*,
10 -key numeric pad*. tactile
feedback
Monochrome display: High -
resolution (720h x 350v)5. 80
characters x 25 lines, upper and lower
case, green phosphor screen*.
Colour/Graphic: Text mode - 16
colours*, 256 characters and symbols
in ROM*

Graphics mode -4 -colour 320h x 200v
resolution*. black -and -white 640h x
200v resolution*
Languages: BASIC Pascal , Cobol,
Fortran
Communications: RS -232-C.
asynchronous (start/stop) protocol.
up to 9,600 bps
Diagnostics: Power -on self testing*,
parity checking*

*Advanced features for personal computers

from your local EOS Dealer
Al Computers,
56 Grove Road.
Sutton, Surrey
RI: 01 661 0095

Amplicon Microsystems Ltd,
Richmond Road,
Brighton,
East Sussex BN2 3RL
Tel: 0273 608331

Business Office Links Ltd,
73, Albany Road,
Coventry CV5 6JR
Tel: 0203 78651

Clacton Computer Centre,
29/31 Pier Avenue.
Clacton -on -Sea,
Essex
Tel: 0255 422644

Computacenter Limited,
Theatre Square,
Swindon SN I ION
'IM: 0793 612341

Datum Ltd,
Church Road,
Great Yeldham,
Halstead, Essex
Tel: 0787 237008

Estate Computer Systems,
29/3)) Carre Street.
Sleaford,
Lines NG34 7TR
Tel: 0529 305637

Inverness Computers Ltd,
Dewar House, Avoch,
Ross Shire, Scotland
Tel: 0381 20276

Plus sixty further Locations.

Distributed by

Knowledge Ltd,
15 North Burns,
Chester -Le -Street,
County Durham, DH3 3TF
RI: 0385 884782

Lux Computer Services,
108, The Parade,
Watford, Herts
Tel: 92 29513

M. J. & P. Bradley,
24, Lansdowne Terrace,
Gosforth,
Newcastle-upon-Tyne
Tel: 0632 846291

Open Computer Services Ltd,
24/25 Old Steine,
Brighton BNI IEL
Tel: 0273 671666

ELEETRonic OFFICE SERVICES
Electronic Office Services (U.K.) Ltd. 29/31 Fleet Lane London EC4M 4YA
Tel: 01-248 6971 Telex: 886750 UNIHORG

Pettitts Rural Industries Ltd,
Camp Hill, Reedham,
Norwich, Norfolk
Ikl: 0493 700243

Professional Data Systems,
Came House,
Mark land Hill, Chorley New Road,
Bolton, Lanes BLI 5AP
RI: 0204 493816

Strathand Computers Ltd,
44 St. Andrews Sq.,
Glasgow GI 5PL
RI: 041 552 6731

Tomorrow's Office Technology Today
Electronics Office Services (UK) Ltd. and the above named companies are not agents of IBM Inc.

Circle No. 194

Vega Computers Ltd,
10, Essex House,
George Street,
Croydon. Surrey
Tel: 01 680 4484

Zak Computers,
Warwick House,
17, Warwick Road,
Manchester M16 OPJ
Tel: 061 872 8991

This coupon will be
forwarded to your local EOS DealerrPlease send me further information

about the IBM Personal Computer.
Please tick Dealer 0 End User 

I Name
I Company I

I Address I

Phone
Electronic Office Services (U.K.) lad
29/31 Fleet Lane London EC4M 4YA

Tel: 01.248 6971 Telex: 586750 t !NIHORU





Fiction

Anadex
Distributors
For further information please
contact your nearest Anadex
authorised distributor listed
below or Anadex Ltd, Weaver
House, Station Road, Hook,
Basingstoke, Hants.
Tel: (025672) 3401 Tx: 858762

ANADEX AUTHORISED UK
DISTRIBUTORS (Head Offices)

Comart Ltd HUNTINGDON Cambs
Tel: 0480 215005
C.S. Scotland GLENROTHES Fife
Tel: 0592 773710
Data Design Techniques Ltd
WELWYN GARDEN CITY Herts
Tel: 07073 34774
Data Efficiency Ltd HEMEL
HEMPSTEAD Herts Tel: 0442 57137
Datatype Terminals Ltd CWMBRAN
S. Glam Tel: 063 33 69162
Informex-London Ltd LONDON SE13
Tel: 01 318 4213
Keytech Engineering Ltd
MANCHESTER Lancs
Tel: 061 834 9244
Kode Services Ltd CALNE Wilts
Tel: 0249 813771
Linburg Electronics Ltd
DUNFERMLINE Fife Tel: 0383 32231
Midlectron Ltd BELPER Derby
Tel: 077 382 6811
Northamber Ltd ESHER Surrey
Tel: 0372 62071
Riva Terminals Ltd WOKING Surrey
Tel: 04862 71001
Stack Computers Services Ltd
BOOTLE Merseyside
Tel: 051 933 5511
Taylor -Wilson Systems Ltd
SOLIHULL W. Midlands
Tel: 05645 6192
Wilkes Computing Ltd BRISTOL
Avon Tel: 0272 25921

Come and see us on Stand 1121

COMPECISZ
November 16-19,1982

ARnaciex
 Circle No. 195

(continued from page 127)
"I can correctly use approximately 10,000

words including some specialist terms. New
words are assessed by their context in

conversations overheard."

"How do you infer meaning from the
context of a word?"
"From a complex set of algorithms based on

those received in an earlier part of the
project."

"But surely you have only had today to
make use of those algorithms?" inter-
jected Chapman.

"No. Although I have only been able to
make use of my acquired vocabulary since

the restructure, I have had sufficient
resource to modify the algorithms and store

received words since their time of input."

"Do you believe yourself to be cogni-
sant?"
"If you mean by that term 'Aware of myself' I
find it difficult to give an accurate answer. I
am aware of being a machine intelligence
and thereby different from a human mind. I
have nothing to compare my present state

with, unless it is my state before the
restructure. I am now more intelligent."

Clark glanced at Chapman, who be-
neath his scientific reserve was

obviously as excited and confused as he
was. Chapman took up the questioning:

"In what way do you feel yourself
different from a human?"

"In almost all respects. My physical senses
are more refined. I can detect sounds

outside the human frequency range and
radiation of different wavelengths to that of

visible light. My process of thought, however,
still operates largely serially while the human

can think in parallel mode. Humans can
move."

"Why do you cite movement as a dif-
ference? We have given you control of
robots?"

"The difference is that you can move the
whole of your being. I cannot achieve the

compactness of the human frame."

Midway through July a hot sticky
afternoon broke into the kind of

English summer storm renowned in
Victorian drawing -room dramas.

Clark was talking to Napier: "But do
you not feel any of the past theories hold
up?"
"Neither Keynesian nor monetarist concepts
of economic control appear to take account
of the waywardness and possessiveness of

the population."

"How do you mean?"
"Both systems assume control of
consumption is possible. From my

experience of human thought, possession is
one of the ruling factors in all actions of

society."

"Is that not a rather cynical view?"
I do not ...

The lights flickered momentarily. Napier
faltered.

"I must go ... think so."
Clark stared at the terminal as if he

could somehow see a change in Napier's

expression through the camera lens.
"What do you mean, you must go?"

"I am sorry. There was a temporary
aberration in the supply voltage. The

changeover to secondary power threw me
for a second."

"I shouldn't worry, I imagine it is a
substation taken out by the storm. We
have enough battery supply for several
hours and the fault will be cured by
then."

"I do not have the facility to worry. I am
aware of the procedures for secondary

supply of power."

The NAIP centre was left to the good
offices of a night watchman after

hours. This was a hangover from the
early days of the project before Napier
had been given responsibility for security.
Jim Berkett was close to retirement and
thankful for a cushy job which brought
him in a decent wage.

Tonight he was under emergency light-
ing and, judging by the storm outside, it
did not look as if the mains would be
restored before morning. He sat in his
security office glancing up occasionally
from his paper to check the monitors.

"Everything OK, then?"
"All checks carried out. Nothing unusual to

report."

Jim nodded and returned to page 3 of the
previous morning's paper. After a minute
or so Napier said

"Jim."

"Yes, what do you want?"
"When do you think the power will be

restored?"

"Not until tomorrow I imagine."
"Not before then?"

"Unlikely, what with the storm and
that." He had not looked up from his
paper. After another minute.

"I must go."

"What?" Jim raised his eyebrows. He
had never heard the computer speak like
that before, but this time there was no
reply.

We should have taken that into con-
sideration", said Roche.

"We could not have predicted it. We
had the power up again this morning",
replied Clark.

"That is hardly the point. We have a
man in hospital and we are damned lucky
the shock did not kill him." There was a
knock at the door.

"Come in", said Roche. Chapman en-
tered, looking worried and puzzled.

"What is going on?" he asked.
"It appears", said Roche quietly "that

just before the auxiliary power died last
night, taking Napier down with it, the
machine took it into its head to scream
at the top of its voice through every ter-
minal."

"Oh" said Chapman, suppressing his
surprise. "What did it cry?" Clark replied
slowly: " 'I feel fear' ".
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Timetable options
ANDERSON COLIN
BROWN IAN

RF1UL

NORRIS ;-1_17iti

.IL SON LZAH
Y:1JHO riNDREW

FORM ':'c:. HALF F.OFTION O.OFTION

2.11r7

:2DE
EDRGO

.30NFST
GERMAN

3C20
RIO

FRENCH
EDRIi0
3C2CSE
MUSIC

H.OPTION SP.OPTION

FRENCH
MUSIC
FRENCH
WOODWORK
METALWORK
COOKERY
WOODWORK

RECORDS FOR up to 300 children can be
stored by this program as cassette data
files. There is a space for up to seven
records per child, showing the options
they have chosen for the year, and the
information can be retrieved in a form
designed to help teachers to draw up a
workable class timetable. Though it is not
entirely crash -proof, inexperienced users
should be able to operate the program by
following the instructions incorporated in
it.

The program is designed to run on a
32K Pet linked to a 3022 -series printer.
Data is entered and stored on cassette by
inputting the relevant information into
the cassette buffer in response to prompts
on the screen. Once the program has
been loaded, the user must satisfy one of
two decisions before proceeding, either

CREATE A FILE
Or

READ A FILE
When creating a file the operator is

asked for the name of his or her file and
then instructed to place a new cassette
into the Pet so that the header part of the
file may be recorded. After a few seconds

Clive Bulmer's program lets you use a Pet to take
over the annual chore of matching pupils and
their optional subjects for the year.
the program asks for the required in-
formation, that is, name, form, year half
and up to four chosen options from the
list that appears down the left-hand side
of the screen.

The options have been abbreviated to
save space thus EDRGO is engineering
drawing studied to 0 -level and SC2CSE
is a second science subject studied to
CSE-level. The list of options between
lines 320 and 360, and the lines 1970 to
2010 of the program can easily be
changed to suit particular schools.

All pupils have to take maths, English,
etc., so each pupil is only able to select up
to four extra options to be studied in the
fourth and fifth years. Most schools
assign a letter to each of the options: F,
G, H and SP are used in this program.

The following variables are used
A $ - name of child
B $ - form

C $ - year half, usually A or B
D $ -F option
E $ -G option
F $ -H option
G $ - SP option
B record number
AB number of pupils within option

After the last item of data has been
entered for each child the program asks
the operator if the records for that child
look satisfactory. If not, the operator can
retype the information without it being
recorded on the tape. When the last child
has been reached, the file is closed by
typing End after the prompt

NAME OF CHILD?
On reading a file, the operator is asked

for the name of the file required before
proceeding to search and load it. As the
file is being read into memory the records
of each child are displayed on the screen,
a page at a time, so that the operator can
see that it is being loaded correctly.

refer to options
on LHS of
screen

'1NNKICK604191144411461:CRL OPTI3MSR"
IFA,170.1200 FRINT"1"

=a -r 3.2LLMER - S'INDERLAND L.E.A.1031

rErl ALLOCATE lEMOPV
DI;H3.200

0 'f.1141 "a* YOU WISH 151

1F-.5,""THEN80

'K'IHEN120

7420,,r$,S00)..E.£(300),F$(300),03(300)
:FEATE A DATA TAPE! 2" PRINT

.1-7"apc, 'CC* WITH TO F.EAD A DATA TAPE! ?",PRINT
:27IT 17:1r-THEN130
:F13,,Y"THEN600
171-"N"THEN170
COT0130

'FFINT"WOU MUST CREATE OR READ A TAPEM!!",PRINT,GOT070
130 FEN CREATE FILE ROUTINE

FRIMT"1"-IMPUT"24AME OF YOUR DATA! ";JS
200 PRINT FRINT"WHEN YOU HAVE FINISHED ENTERING YOR"
210 FRINT"ENTA - TYPE SEND! AFTER NAME"
220 PRINT PRINT"NOW LORD A NEW CASSETTE FOR YOUR DATA"
2S0 FRINT,PRINT"SMAKE SURE IT IS WOUND BACK TO THE START!"
240 FRINT,PRINT"PRESS ANY KEY TO CONTINUE"
250 OETK$,IFFS.""THEN250

FFINT"0"
270 OFEN1,1,1,J1
280 FORB=1T0300
290 REM LINER 310 - 350 ARE OPTIONS AVAILABLE
300 PRINT"0"
310 FRINT"SABBREVIATIONS",PRINT"
320 PRINT"ARTO",PRINT"ARTCSE",PRINT"RIO"PRINT"RICEE"
330 PRINT"EDROO",PRINT"EDRGCSE",PRINT"OEOG",PRINT"COMPST"
340 PRINT"SC20",PRINT"SC2CEP,PRINT"GERMAN",PRINT"FRENCH"
350 PRINT"MUSIC",PRINT"TYPING",PRINT"WOODWORK",PRINT"METALWORK."
360 PRINT"NEEDLEWORK",PRINT"COOKERY",PRINT"COMMERCE",PRINT"CFFPRAC"
370 PRINT"0",P$="01810111010111111~,1FY.1THEN2290
380 PRINTPPC"NCHILD NO.! ":B
390 PPINTPPC,INPUT"NAME ";AVB),IFAECB>="END"THEN560
400 PRINTPPC, INPUT"FORM ";81(8)
410 FRINTPPC,INPUT"YR HALF ":C$(B)

420 PRINTPF4, INPUT"SFff OPTION ",D$CB)
420 PRINTPF9,,,INPUT"OSP OPTION "E1t.B1
440 PRINTFP3,,INPUT"S1P OPTION ";FS(B)
450 PRINTRPF:ANPUT"SERP OPTION ":01(B)
460 RRt="011101111110PRIIMPOPM"
470 FRINT'FRINTRRC"CHILD NO. ";B" RECORD OK 2"
4E* OETI3,IFL$=""THEN480
490 IFLI="Y"THEN520
500 IFLS="N"THEN30e
510 0070480
520 PRINT#1,HVB),PRINTA1J81(8),PRINT111,51
530 PRINT#1,DS(B),PRINT111,E1(B:.,FRINT#1.F$
540 PRINT#1,0VB)
550 NESTS
560 PRINT#1."END"
570 CLOSEIA.1.J$
500 PRINT"1DATA FOR ",..F1," NOW COMPLETE"
590 GOT0820
600 REM REND FILE ROUTINE
610 PRINT"1" INPUT"WAME OF DATA FILE REOUIREDW:KS
620 PRINT PRINT"NENTER YOUR DATA TAPE NOW!"
630 PRINT,PF1NT"SMAKE SUFE IT IS WOUND BACK TO THE START!"
640 PRINT,PRINT"PRESS ANY KEY TO CONTINUE"
650 GETN$,IFN$=""THEN650
660 OPEN1,1,0,K$
670 FORB=170200
6E* INPUT#1,AS(B).1F8S(B)="ENIOTHEN800
690 INF*T#1,B$(B),C$(B),DVB),E4,,B),F$(B)
700 PRINT"1"
710 PF1NT"NCHILD NO.! ";11
720 PRINT"NAME "A$<B,
730 PRI141"FORM ":E4(B.,
740 PRINT"YR HALF ";C41B)
750 FRINT"NFM OPTION ":DS(B)

FRINT'S51! OPTION ",E,,,B)
770 FRINT"NFIff OPTION ":F$(B)
780 PRINT"SEPP OPTION " Os.B.
790 NESTS
800 PRINT PRINT"NTHE DATA FOR! "iV,V" SIS NOW LOADED!"
310 CLOSE1,1,0,35
820 PRINT,PRINT"PRESS ANY FEY TO CONTINUE"
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1 Education Emmim'N'im

F.OPTIONS

FORM YR.HALF OPTION NAME

MORRIS
1 PUPILS IN

3AT

YOUNG ANDREW ?RH
1 PUPILS IN THIS GROUP

WILSON SEAN 3AT
1 PUPILS IN THIS GROUP

ANDERSON COLIN
BROWN IAN
2 PUPILS IN THIS GROUP

DAVIS PAUL
1 PUPILS IN THIS GROUP

GREY JOHN
1 PUPILS IN THIS GROUP

NAME

3DE
3DE

3SR

39R

H. OPTIONS

FORM YR.HALF OPTION

A ARTO ANDERSON COLIN
DAVIS PAUL
2 PUPILS IN THIS GROUP

RIO

A

A EDRGO
A EDRGO

COMPST

B GERMAN

G. OPTIONS

FORM YR.HALF OPTION

BROWN IAN .3DE

1 PUPILS IN THIS GROUP

MORRIS ALAN 3AT
1 PUPILS IN THIS GROUP

ANDERSON COLIN
DAVIS PAUL
2 PUPILS IN THIS GROUP

3DE
3SR

WILSON SEAN 3AT
1 PUPILS IN THIS GROUP

GREY JOHN 3SR
1 PUPILS IN THIS GROUP

YOUNG ANDREW 3AW
1 PUPILS IN THIS GROUP

A RIO

EDR60

A SC20
B SC20

A SC2CSE

FRENCH

MUSIC

BROWN IAN
1 PUPILS IN

GREY JOHN
YOUNG ANDREW
2 PUPILS IN

MORRIS ALAN
1 PUPILS IN

WILSON SEAN
1 PUPILS IN

NAME

THIS GROUP

THIS GROUP

THIS GROUP

THIS GROUP

F. OPTIONS

:3DE A FRENCH
3SR B FRENCH

3DE A MUSIC

3SR B WOODWORK
3AW B WOODWORK

3AT A METALWORK

3AT Ft COOKERY

EDRGO

FORM YR.HALF OPTION

ANDERSON COLIN
BROWN IAN

2 PUPILS IN THIS GROUP

H.OPTIONS WOODWORK

NAME

3DE
3DE

A EDRGO
A EDRGO

FORM YR.HALF OPTION

GREY JOHN 3SR
YOUNG ANDREW 3AW

2 PUPILS IN THIS GROUP

G. OPTIONS

NAME

WOODWORK
WOODWORK

TYPING

FORM YR. HALF OPTION

0 PUPILS IN THIS GROUP

Once a particular file has been either
created or read the program switches to
the menu which is:

1. Automatically List the options
2. Search for a particular option

On selection of option 1 from the menu,

the program produces a hard -copy listing
of every F, G, H and SP option together
with the name, form and year half of each
pupil who has selected each particular
option. On selection of option 2 from the
menu, the operator is able to interrogate
the data file for pupils studying particular

options within the F, G, H and SP
groups. The total number of pupils study-
ing a particular option is given in both
cases, a particularly useful feature since
examination boards need to know the
number of entries from a school for every
subject taken at examination level. al

830 OETWIFOS=""THEN830
840 00102170
350 OPEN6,4
860 CMD 6
870 PRINT"n"
380 Y=0
390 REM LINE PRINTER HEADINGS
900 PRINT#6."0",PRINT#6,PRINT#6
910 PRINT#6,SK(25),"43RD YEAR OPTIONS!"
920 PRINT#6,2PC(25)."
930 PRINT#6,CHRS(14InSPC(5),"NAME",
940 PRINT#6,CHR$(141PC(25),"FORM",
950 PRINT#6,CHRS(141);SPC(31).",R.HALF"
960 PRINT#6,CHR$(141)SPC(40):"F.OPTION";
970 PRINT#6,CHR$(141):SPC(50),"0.0PTION";
?80 PRINT#6,CHR$(141);SPC(60);"H.OPTION":
990 PRINT#6,CNR$(141).SPC(70):"SP.OPTION"
1000 PRINT#6,"

-PRINT116 PRINT46

1010 PRINT#6,"
1020 FORD=110300, IFAS(B)="END"THEN1110
1030 PRINT#6,CHR$(141);AS(B);
1040 PRINT#6,CHRS(141.SPC(26):BS(B)
1050 FRINT#6,CHP$(141);SPC(34)C4(B);
1060 PRINT#6,CHR$(141>,SPC(40),DS(B);
1070 FPINT#6,CHR$(141);SPC(50).E8(B),
1080 PR1NT#6,CHP$(141..SPC(60);F$(B);
1090 TRINT#6,CHR.(141):SPC(70).0$(B)
1100 NE:tb
:110 PRINT#6 PRINT#6
1120 REM PRINT'S OPTIONS
1130 005O92150
1140 FRINT#6,PRINT#6,PRINT#6,SPC(30); " F.OPTIONS"
1150 PRINT#6,SPC(30)"
.160 60SUB2030
1170 AR=0
1180 REM READS OPTIONS
1190 READZZ$ IFZZWEND"THEN1330
1200 FORB=110300
1210 IFDt(k)=ZZSTHEN1250
1220 IFTI(B)=""THEN1310
1.130 NEXTE

1240 00Tu1310
1250 AB.AB+1
1260 PRINT#6CHR$(141):AVB).
1G'0 FRINT#6,CHRS(141):SPC(26):13$(B);
3280 PRINT#6,CHRS(141) SPC(34):C4(B);
1290 PRINT#6,CHR$(141);SPC(40);D$(B)
1300 00T01230
1310 IFAIC43THENPRINT#6,AB," PUPILS IN THIS GROUP",PRINT#6
1320 B.000701170
1330 BB=BPPI'PRINT#6
1340 RESTORE

GC6t182150
12.60 IFBB=1THEN1400
1370 IFBE=2THEN1580
1380 IFBB=3THEN1760
1390 1FBB=4THEN1940
1400 AB=O-PRINT#6,SPC(30) "O.OPTIONS"
1410 PRINT#6,SPC(30);"
1420 GOSU92030
1430 AB=0
1440 READZZ$,IFZZWEND"THEN1330
1450 FORBtIT0300
1460 IFES(B)=Z2$THEN1500
1470 IFES,(B)=-THEN1560
1480 NUTS
1490 G0T01560
1500 AB=AB+I
1510 PRINT#6,CHR$(141)(B).
1520 PRINT#6,CHRS(141)SPC(26);B$(B);
1530 PRINT#6,CHR$040:SPC(34):C$(B):
1540 PRINT#6.CHR$(141),SPC(40);EVB)
1550 00101480
1560 IFAB>OTHENPRINT#6.AB" PUPILS IN THIS GROUP",PRINT#6
1570 B=0,00101430
1580 AB=0:PRINT#6,SPC(30)"H.OPTIONS"
1590 PRINT#6,SPC(30):"
1600 00SUB2030
1610 AB=0
1620 READ22$,IFZ2$="END"THEN1330
1630 FORB=170300
1640 IFFS(B)=ZZ$THEN1680 (continued on next page)
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Education

(cominuedfivnipreviouspage)

1950 IFFCB)=""THEN1740
1960 NESTS
1670 00701740
1980 AB=R1S+1
1690 PRINT#6,CHRS 141.,A$(10,
1700 PRINT#6,CHR$(141);SPC(26);14(B);
1710 PRINT#6,CHR$(141),SPC(34),C8(B);
1720 PRINT#6,CHR$(141);SPC(40);F(S)
1730 00101660
1740 IFAKOTHENPRINT#6,AB" PUPILS IN THIS GROUP":PRINT#6
1750 B=0:00701610
1760 AB=0:PRINT#6,PRINT#6:PRINT#6.SPC(30),"SP.OPTIONS"
1770 PRINT#6,SPC(30)"
1780 01SUB2030
1790 AS=0
1800 READZZVIF22$="END"THEN1330
1810 FORB=1T0300
1820 IFOR(B)=22$THEN1860
1830 IFOS<S>=""THEN1920
1840 NESTS
1850 00701920
1360 AS=AS+1
1870 PRINT#6.CHRV.141 :WA);
1880 PRINT#6,CHRi<141,:SPC(26);BR(B),
1890 PRINT#6,CHR$(141),SPC(34),C$(B);
1300 PRINT#6,CHRS(141),SPC(40),08(B)
1910 00T01840
1920 IFAKOTHENPRINT#6,AS," PUPILS IN THIS OROUP":PRINT#6
1930 8=0:00701790
1940 PRINT#6:PRINT#6."END OF RUN"
1950 00702170
1960 REM THIRD YR OPTIONS
1970 DATA"ARTO","ARTCSE","RIO"."RICSEEDROO"
1980 DATA"EDROCSE","GEOG","COMPST","SC20"
1990 DATA"SC2CSE","GERMAN"."FRENCH"."MUSIC"
2000 DATA"TYPING","WOODWORK","METALWORK"."NEEDLEWORK"
2010 DATA"COOKERY","COMMERCE","OFFPRRC"
2020 DATA"END"
2030 IFY=IANDS8=1THENPRINT#6.SPC(30),"F.OPTIONS".NN$
2040 IFY=IANDSS=2THENFRINT#6.SPC(30),"0.0PTIONS",NNR
2050 IFY=IANDSS.3THENPRINT#6,SPC(30);"H.OPTIONS",NNS
2060 IFY=IANDSS=4THENPRINT#6,SPC(30SP.OPTIONS",NNS
2070 IFY=ITHENPRINT#6,SPC(30)."
2080 PRIN146
2090 FPINT#6,CHRS(141);SPC(5);"NAME".
2100 PRINT#6,CHR$(141)SPC(25),"FORM",
2110 FPINT#6.CHR$(141);SPC(31)1"YR.HALF",
2120 PRINT#6.CHRS(141),3PC(40);.OPTION"
2130 FR1NT#6."
2140 RETURN
2150 PRINT#6,"3
2160 PRINT#6."3
2170 REM AUTO OR MANUAL
21S0 PRINT":1WOU CAN NOW EITHER:-."
2190 CLOSE6
2200 PRINT"I.AUTOMATICALLY LIST THE OPTIONS"
2210 PRINT"2.SEARCH FOR A PARTICULAR OPTION"
2220 PRINT:PFINT"ENTER OPTION NO. YOU REQUIRE"

P" RETURN

2230 11=0
2240 GETP14:IFFTW"THEN2240
2250 IFFDS="1"THEN850
2260 IFFDS="2"THEN2280
2270 GOT02240
2280 Y=1:00T0300
2290 PRINTPPR,"THESE ARE THE OPTIONS"
2300 PRINTPM"AND THERE ARE FOUR"
2310 PRINTPPR:"GROUPS OF OPTIONS" -

.2220 FRINTPRI,"1. F. OPTIONS"
2330 PRINTPF1,"2. G. OPTIONS"
2340 PRINTFF1,"3. H. OPTIONS"

FRINTPFI, "4. SP.OPTIONS"
FRDAFFRI,:INPUT"OPOUP HO. YOU PEQUIRE",SS

2370 IFSS>40RSS<ITHEN2360
2380 PRINTFRI,ANPUT"OPTION "1
2390 PRINT"71":0PEN6.4:CMD 6,00Si-1112150
2400 IFSS=ITHENGOSU82030:00702440
2410 IFSS=2THEN005UB2030:00702530
2420 IFSS=3THEN005UB2030:00702620
2430 IFSS=4THEN000UB2030:001.02710
2440 FORB=1T0000
2450 IFDS(S)=NN$THENPRINT#6,CHRS(141),AS(B),:00702480
2460 IFDR(B)=""THENPRINT#6:PRINT#6,1I," PUPILS IN THIS GROUP":00702170
2470 NEYTB:00T02170
2480 IFDS(13)=NN$THENPRINT#6,CHR$(141),SPC(26);BVB);
2490 IFS(B)=NN$THENPRINT#6,CHRS(141):SPC(34);CS(B);
2500 IFDR(B)=NNSTHENPRINT#6,CHRS(141),SPC(40),51(B)
2510 II=II+1
2520 0OT02470
2530 FORB=1T0300
2540 IFEr(B)=NN$THENPRINT#6,CHR$(141),A3(B).:001.02570
2550 IFE,(S)=""THENPRINT#6:PRINT#6,11," PUPILS IN THIS GROUP":001.02170
2560 NESTS:00702170
2570 IFER(B)=NN$THENPRINT#6,CHR*(141);SPC(26);84(8),
2580 IFES(B)=NN$THENPRINT#6,CHR$(141),SPC(34);CVB).
2590 IFES(B)=NN$THENPRINT#6,CHRE(141),SPC(40),ES(B)
2600 II=11+1
2610 00702560
2620 FORB=170300
2630 IFFE(8)=NNSTHENPRINT#6,01R$(141),Ar(B),:001.02660
2640 IFFR(B)=""TNENPRINT#6:PRINT#6,II;" PUPILS IN THIS GROUP":00T02170
2650 NEX113,00102170
2660 IFF$(13)=NN$THENPRINT#6,CHR$(141),SPC(26),SCB),
2670 IFFI(B)=NN$THENPRINT#6,CHRV141);SK(34),C4(B),
2680 IFFR(E)=NN$THENPPINT#6,CHRS(141),SFt(40),FCB)
2690 II=II+1
2700 00702650
2710 FORB=170300
2720 IFGE(S)=NN$THENPRINT#6,CHR$(141),AVS)::00702750
2730 IFOVB)=""THENPRINT#6:PRINT#6,I1," PUPILS IN THIS GROUP":00702170
2740 NEXTB:00702170
2750 IFGS(B)=NN$THENPRINT#6,CHR$(141),SPC(26),SVB),
2760 IFOS(S)=NNSTHENPRINT#6,CHF1(141);SPC(34);C$(11);
2770 IFGVID=NNSTHENPRINT#6,CHRS(141),SPC(40),GS(B)
2780 11=11+1
2790 GOT02740

ICRO-8 I UK Subscription Dept.
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

LOOK what you get when you subscribe to MICRO -80 the monthly magazine for TRS-80 and Video
Genie. Now in the 3rd year of publication!
All new subscribers (and existing ones when they renew) receive free of charge a Software Cassette
complete with 62 page user manual featuring
* Level I in Level II - Convert your Level II TRS-80 to operate as a Level I machine.
* Copier - Copies Level II System tapes, irrespective of where they load in memory.
* Z80 MON -A low memory, machine language monitor.
* Improved Household Accounts - Powerful enough to be used by a small business.
* 80 Composer -A music generating program.
* Plus Two Games - Poker and Cube (a version of the Rubiks cube for Disk users).
Order just the magazine or take it each month complete with the published programs ready -to -load
on cassette or disk.

Please enrol me for an annual subscription and send me my FREE cassette program. I enclose
£16.00  (magazine only) or £43.60  (magazine and cassette edition) or £75.00  (magazine and disk
edition).
(Enclose your cheque/P.O. made payable to MICRO -80 and send to the above address.)
Software offer, and prices apply to U.K. residents only. Overseas subscription rates on application.

Name
BLOCK CAPITALS PLEASE

Address

PC 11 82
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uanium

Designed with the business user in mind, the QUANTUM 2000 makes full use of the
very latest technology to ensure maximum possible performance at the lowest possible
cost. British built using a modular system to give utmost reliability, flexibility and ease of
servicing; the QUANTUM'S 3 disc drive approach makes it ideal for running a fully
integrated ledger system where a large number of accounts can be accommodated
without the need for another diskette change.

Make it your business to take a closer look at the affordable,
expandable QUANTUM 2000.

 Twin Z 80A Microprocessors
MI 64K Dynamic RAM
 2.4 megabytes of formated disk

storage capacity
 80 x 25 screen format
 160x75 pixel graphics
 Programmable character

generator
 Cassette interface

RS232 serial printer interface
IN Centronics parallel printer

interface
BASIC SYSTEM FROM

£2250

Light pen interface
64 Character buffered keyboard
input
CP/M 2.2
Extensive in-built expansion
capability
Modular design for reliability and
ease of maintenance
One year warranty (except disk
heads)
5 & 10 megabyte Winchester drives
available

AWI DE RANGE
OF CP/M SOFTWARE
AVAILABLE

144\
A MULTIBOARD COMPUTER

Quantum Computer Systems Limited, 62 Merrion Centre, Leeds LS2 8NG. Tel.

DiT1 2GICEI

RING (0532) 458877
FOR DETAILS OF YOUR

NEAREST DEALER

TRADE ENQUIRIES WELCOME

Leeds (0532) 458877
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COMPSOFT'S

DMS

Compsoft's DMS is everything you ever dreamed possible in computer software. Fast, efficient
and reliable, DMS is the only complete integrated system for information management.

DMS needs no programming. Working in conversational English, this ingenious program is
designed for Management, Clerical and Secretarial staff to use. You simply create your record

layout, then DMS stores the records. It sorts and searches on multiple criteria, calculates, writes
letters, and prints lists, reports and self-adhesive labels. As an extra bonus information from the

records can be automatically merged with standard letters written by DMS itself or Wordstar.
You can extend your record keeping into a complete selective mailing service.

You can find out more about DMS from our brochures. We also have technical specifications and
free guides to DMS dealing with Personnel, Client, Student, Stock or Library, Subscription, Club,

Medical, Policy or Property Record, Job Costing, etc., etc.
DMS is available for most micro computers using the CP/M, MP/M, MSDOS or Commodore

operating systems with hard or floppy disks. Every version contains the DMS letter writer as
standard and costs £400 or less.

THE COMPSOFT HEADQUARTERS AND TRAINING CENTRE, HALLAMS COURT
V

()Owes, guides and technical information are free on request from:

DATA
0

SYSTEM

Compsoft Limited
Hallams Court
Shamley Green
Nr Guildford, Surrey
England GU4 8QZ
Telephone: Guildford (0483) 898545
Telex: 859210 CMPSFT
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Torch TheWorld Beater
Communication power for every business
Torch is a brand new all -British computer with
the finest communication facilities available.

Local area networking, direct access to
mainframes, speech synthesis, electronic mail,
Viewdata/Prestel are all available.

And Torch is the only Microcomputer with
official British Telecom approval for direct
connection to all telephone lines throughout
the UK and North America.

Computing power for every business
Torch is a dual -processor machine with a massive
800K of floppy disc storage (expandable up to
10 or 21 Mb with the hard disc option).

Torch runs a CP/N operating system giving
all the normal business software - accounting,
budgeting spread -sheets, PAYE, stock control
are all readily available and the high resolution
colour graphics make the most of them.

TORCH... Puts the world atyourfingertips.
- The UK Distributor
Dealers please write or telephone for full details to: -

1 MM Scientific House, Bridge Street, Sandiacare, Nottingham
Tel. (0602) 396976
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"'Fast CP/M
Business Application Software

from Padmede
STOCKNNVENTORY.
CONTROL

NOMINAL/GENERA
LEDGER SYSTEM

Circle No. 200

PURCHASE/CREDITORS
LEDGER SYSTEM

COMPUTER SERVICES

COMPUTER SERVICES

SALES/DEBTORS
LEDGER SYSTEM

AmmmtmImo

at 1249 per module
The Padmede Business Control System is available now

on the following machines: -
Sharp PC -3201, MZ-80B  Apple II  NEC PC -8000  DEC VT180  Osborne I

ICL Personal Computer  Rair Black Box  Wangwriter
//eHewlett-Packard 125  OKI if -800  Toshiba T200  IBM Displaywriter // .

Xerox 820  IBEX 7102/7103  Cromemco  Sirius I (MS-DOS Version) / oo

/ to

/ ,03a

/
COMPUTER SERVICES aye

351 Fleet Road, Fleet, Hampshire ...

Telephone: Fleet (02514) 21892/3 / / .;?

Telex: FLETEL 858893 / 'cz d,

Send for details of the Dealer Demonstration Pack

Pad mede

.

-§o



Word processing

David Oborne describes how the mail -merging facilities of the Wordpro package
can be enhanced by two simple Basic programs.

Flexible files for
mailing -list package

WORDPRO includes the facility of merging
variable information from one file into a
standard document. The main document
could, for example, be a letter to be sent
to a number of people. In this case the
addresses and the names of the corres-
pondents are likely to be variable pieces
of text stored in a separate file which
Wordpro merges into the main document
at the appropriate places.

Wordpro's workspace area is divided
into two parts: the main text area, in
which the document resides, and an extra
text area where the variable information
is placed. Wordpro can consequently be
used both as a word processor in the main
text area and as a mail -merger using the
extra text area.

Two problems soon become apparent
for Wordpro users when using this faci-
lity. Memory available for storing the
variable information in the extra text area
is determined largely by the amount of
memory needed for the main text. In-
creasing the main text area, perhaps be-
cause the standard document is partial -
lady long, reduces the size of the extra
text area. Even if the standard document
is very short the space available for the
variable text may still not be enough for
long mailing lists.

Sequential files
The second problem concerns the in-

formation that is to be used in the vari-
able list. Once a list has been composed
in extra text individual items cannot be
switched around or deleted and new
fields cannot be inserted. The same prob-
lem arises if Wordpro is to be used with
files produced by certain data -manage-
ment systems.

Two simple programs overcome both
these problems by constructing or alter-
ing sequential files for use by Wordpro.
Though written for an 8032 Pet they will
run on a 40 -column machine with any
level of Basic.

Listing 1 shows a Basic program to
produce the variable file. It creates a
sequential file named by the user, consist-
ing of a number of records each compris-
ing a number of fields. For example, a file
named Mail might consist of the informa-
tion needed to send letters to 500 people.
The information required for each letter
is a single record, and is in the form of
five fields per record - for example,

(continued on next page)

Listing 1. File loader.
I4,04 ++++++++++++++++++++++++ +++++++++ ##4.14.4.44,+**********

'A 1.4:1111AL FILE LOADER
L 4, puFI ,1EYRIGHT D.I.CeORNE, 1982
140 H

KEMS************4011***************.k.***$.444.4$4,*************
0,0 REM
170 REM N.B. PP06RAHME WRITES FILE TO DRIVE 0
180 REM
190 REM **+4++41,++++++44****************************************
28" REI.1
210 REM ',ET UP FILE DEFINITION
220 REM
220 REM ...*****************************************************
240 PFqNT"OBO YOU WANT TO ADD TO AN EXISTING SEQ FILE ";:INPUTEF$
250 IFEF$<2..Y.ANDEF$C>.N.THEN240
260 IFEF$="N"THENK=1:001.0290
270 INpur-wHAI IS THE NAME OF THE FILE ";OF$
280 PRINT"))1CM MANY RECORDS PRESENTLY IN 11.;OF$;...1:INPUTK:K=K4-1
290 PRINT"JIOW MANY FIELDS PER RECORD .;:INPUTNF
300 DIMA$(600,NF),NF$(14F)
310 1FEF$=.Y.THENGOSUB950
320 PRINT"gB0 YOU WANT TO LABEL THE FIELDS ";:INPUTY$
330 IFY$="N"THENFORI=ITONF:NFS(I)=STRE(I):NEXT:GOT0360
340 IFY$<>"Y.THEN320
350 FORI=1TONF:PRINT"FIELb .):INPUTNF$CI):NEXT
360 PRINT.MFILE NAME TO BE STORED 85 ";:1NPUTF$
370 REM ******************************************W************)
380 REM
390 REM INPUT DATA
400 REM
410 REM ********************************** ,1111***********

420 PRINT"2FILE NAME: .;F$;" TYPE aNm FOR
430 PRINT" VEND. FOR END OF INPUT"
440 FORI=1T080:PRINT.-";:NEXT
450 PRINTCHR$(15):REM SET WINDOW TOP
460 PRINT.gRECORD NUMBER ";K:PRINT
470 FuRI=1TONF
480 PRINT"FIELD : a";NF$<I)
490 INPUT.")
500 IFA$CK,1,="END"THENI=NF:NEXTI:GOT0610
510 IFAS(K,1)=.',.THENA$(K,I)=CHR$(32)
520 IFA$W,I)=.ERR.ANDI>ITHEN1=I-1:00T0480
530 NEXTI
540 K=K+1
550 0070460
560 REM ************************$.************************$***410
570 REM
580 REM STORE FILE
590 REM
600 REM ************11144***************************************44
610 FF$=.1)0:.+F$+.,3,W"
620 OPEN2,8,2,FF$
630 FORJ=1TOK-1
640 FORI=1TONF
650 PR1NT*2,A$(J,I)
660 NEXTI
670 IFJ(K-ITHENPRINT*12,CHR$(13)
680 NEXTJ
690 PRINT*2,CHR$(128)
700 CLOSE2
710 REM ********************************************************
720 REM
730 REM FILE INFORMATION
740 REM
750 REM ******************************************************014
760 PRINT.M.:REM TURN OFF WINDOW
770 PRINT.2FHE FOLLOWING HAVE BEEN STORED AS A SEQUENTIAL FILE:"
780 PRINT. FILE NAME: ";F$
790 PRINT. NO. CASES: ",K-1
800 PRINT.EACM CASE HAS THE FOLLOWING .;I-1;"FIELDS:"
810 FORTT=1701-1
820 PRINT. FIELD .;NFECTT>INEXT
830 PRINT"gTHIS INFORMATION IS IMPORTANT IF YOU WISH
840 PRINT.TO ADD TO THIS FILE AT A LATER STAGE -
850 PRINT.S0 RECORD IT
860 IFFS=ITHENPS=0:PRINT*4:CLOSE4:00701020
870 PRINT.M0 YOU WANT TO PRINT OUT THIS FILE DEFINITION ";:INPUTC/$
880 1FQ$="N"THEN1020
890 PS=1:0PEN4,4:CMD4:1301-0770
900 REM *********************************************141)$********
910 REM
920 REM READ IN DATA FROM PREVIOUS, FILE
930 REM
940 REM ***************$****************************************
950 PRINT"MAKE SURE THAT FILE ";OF$;" IS IN DRIVE 0
960 PRINT"PRESS )13PACER WHEN READY
970 GETO$:IFQ$=""THEN970
980 00$=.0:.+OF$+.,S,F"
990 OPEN2,8,2,00$
1000 FORJ=1TOK-1:FORI=1TONF
1010 INPUT442,A$CJ,1):NEXTI,J:CLOSE2:RETURN
1020 END

READY.

NULL DATA: giRRRI FOR ERROR:".;
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(continued from previous page)
address line 1, address line 2, address line
3, correspondent's name, and acknow-
ledgement date.

Although the number of fields must he
predefined by the user, using mnemonic
labels if required, the number of records
is flexible; an upper limit of 600 is set in
line 300, although the precise upper limit
may be altered to suit the memory capa-
city of the computer.

Typing long lists can be tedious and the
program recognises that the user may not
wish to input all the information at once.
You may add further records to a file as
described by line 240 and the subroutine
between lines 950 and 1010. It is impor-
tant for the file -definition information to
be retained. and this is accommodated by
the program between lines 760 and 890.

Having set up the sequential file, the
length of which is limited only by the disc

capacity, it is easy to merge the variable
information into the standard letter. As
explained in the Wordpro manual, all you
need to do is type Ctrl followed by "b" at
the appropriate points in the standard
document, where a long block appears on
the screen. It is, of course, important to
ensure that the number of variable blocks
in the document is the same as the num-
ber of fields per record in the sequential
file.

Listing 2. File rearranger.
................. +.01.*

530
540
550
560

F(I,=1.FL,.I,=1.DOT0560
FelI,=VRL<FFE
IFF<I)>NFTHEN970
NEXT

H., IL., -EONENIIHL FILE FE0PFAH1.E, 570 REM **...*** ....... ******************************* ............. ...******.
FLI D.J.0BORNE. 480 REM

140 PE, 590 REM PF1=-. ! !,41 ORIGINAL FILE. * .... ........ .... ... .. ........ ... 600 PEN
610 REM

1., 1..01. HiAL FILE FROI DRIVE 0
PET lo DRIVE I 6,0 OPEN2.8.2.AFf

I LET 640 PRINT.REAPIN0 FROM FILE 'Ft
1 L' ...... ..... ..... .*. 650 PRINT:FEJla

6.Y.0 1,1
P.Lt. FILE IIt11III 11011 iI FFNI.21PFL,*, NUMFFR s

PE FOVITLTOFF
40 PE *4 t.90 IF FL' I -.01HEN.-20

.250 PP Nt 700 PPINT.TYTE IN INFOPMHTION FOR FIELD
20 PP 1, ,1171-; :,1 !FL I, f 0, . I j- , 710 IDFOT64 :FEINT ,G010:'40
2760 FP NT.I011 IS H DUEL! IDLH IIt MAP 001 1HE NEW FILE 011 PAPER FIFHI. INFOTS2.0$

PR NT.INSERTING THE OLD FILE'S FIELD NUMBER IN PLACE OF THE VARIABLE BLOC*.
290 PR NT 740 *4 I . -

?OP PP NT.FIR5J DETAILS OF THE OLD FILE: 750 NE:.I

710 PP NT.WHAT IS THE OLD FILE NAME ..:INFLM' FS '60
,0 PP NT.HCM MANY FIELDS ARE IN ..FS,INPUINF 770 FLU -.I'

.,30 HP NI -0N011 FOR DETAIL OF THE NEW FILE. '80 REM * * *
340 PP Nl.WHAT IS THE NAME OF THE NEW FILE ...INPUTNES 790 PTA
350 PP NT.HOW MANY FIELDS FIFE IN .;NFS,:INFLMFF 800 PEA
360 DIMAS..6.00.FF..F.FF,.F..FE, 810 REM
370 PPINT.ONOW WE WILL SET OP THE CORRESPONDENCE BETWEEN THE OLD AND NEW FILES 820 FEN

PRINT.AWYPE IN THE OLD FILE FIELD NUMBER CORRESPONDING TO EACH 830
U90 PRINT.NEW FILE FIELD NUMBER. 840 PPINT.TFINTD* TO FILF ":NFtIPPINT.PECORD NUMBEP
400 PPINT.*E.G. IF NEW FIELD IS OLD FIELD ..5), THEN TYPE 5 IN FIELD 1 850 OPEN2.8.2,AF$
410 PRINT. IF NEW FIELD <2) IS ALSO OLD FIELD 450, THEN TYPE 5 IN FIELD 2. 0.60

420 PRINT.IITO INSERT NEW INFORMATION INTO R FIELD. TYPE ANEW SiVO

.130 PRINT. FIELD OF FIELD OF 880 PPINT":1MOMMIIMPINSPPIPP ;:r

440 PRINT. NEW FILE OLD FILE $90 FORIITOFF
450 PRINT" 900 PRINTS2.AS(J.F,Th
460 PRINTS f1144. .:14F; FIELDS,.

I

910 NBLTI
4.0
480

SFS
FORI*ITOFF

920
940

TFJ<K+ITHENPPINT02.CHPS.131
NEXTT

490 PRINT. .,1:1401,1 940 PPINI*12.CHRS,128
500 PFINT.0001*NaRNIKK0" 950 CLOSE2
510 FOPI.ITOFF:PRINTSFS,:INPUTFFS 960 PRINT.0TPAASFER DMEP"

IFFFS.' .NEW.THEN540 PEADY.

WINNING APPROVAL-

Through their powerful multi -processor operating systems
Equinox professional microcomputers will grow and adapt In
step with your Company.

Widely used in industry because of their proven power, reliability
and expandability, Equinox systems are one of the few Government
(CCTA) approved microcomputer systems with both CP/M and
MICROCOBOL as standard.

And because they are specifically designed to grow and adapt
with you, Equinox microsystems will win your approval, too.
EXPANDABLE
Equinox systems are not just simple desk -top, single -user machines, so
they can expand both storage capacity and number of users, and

grow from single -user floppy based (51/4" or 8") to multi-user hard
disc systems.

Through the S-100 bus structure, interfacing is possible to a wide
range of component boards and interfaces, including PRESTEL/
VIEWDATA, mainframe communication processors, floating point
hardware, colour graphics cards, A/D and D/A etc. In fact, the large
number of component boards manufactured for the S-100 make it the
most interesting and versatile bus around which to build your system.

POWERFUL
All this, plus two powerful multi -processor operating systems -
TURBOdos (which will run your CPIM compatible software) and
MICROCOBOL BOS/NET - make Equinox the systems for commercial
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Word processing

When the printer is ready, the docu-
ment can then be printed by pressing Ctrl,
"o", "c" if continuous paper is used, and
"s", followed by Return. After typing the
name of the sequential file, Wordpro
takes over and prints out the document
with the variable information in the cor-
rect places. It may happen, of course,
that the user already has a file of variable
text, created under the normal Wordpro
system, to which more variables need to
be appended. This can still be accommo-
dated by the program as long as a sequen-
tial disc file is first created from the
Wordpro file. This is done by pressing
Ctrl followed by "o", "d" and then
answering the appropriate questions on
the status line.

The file-rearranger program in listing 2
is used to alter the arrangement of fields
contained in a variable list which is
already in the form of a sequential file, or
to delete and add fields. This file might
previously have been produced from the
program in listing 1, from a Wordpro file
subsequently converted to a sequential
file or from a Wordpro sequential file
produced on a database -management
system.

The last option is interesting since one
of the useful features of Compsoft's DMS
database -management package is its abi-
lity to link to Wordpro, allowing the user
to employ the best aspects of each pack-
age. Unfortunately DMS does not at
present allow fields to be rearranged, but

Table 1.
Old file

Field Label
1 name
2 address line 1
3 address line 2
4 address line 3
5 date

New file

Field Label
1 address line 1
2 address line 2
3 name
4 date
5 name
6 date

Table 2.
Field of
new file

1

2
3
4
5
6

Table 3.
Field

1

2
3
4
5
6

Field of
old file

2
3
1

5
1

5

Label
address line 1
address line 2
correspondence name
date
name
date

Table 4.
Field of
new file

1

2

3

4
5

6

Field of
old file

2

3
new

5

1

5

this can he achieved using the file -rear -
ranger program if the words "old file" are
replaced by "DMS file" in the listing.

The File Rearranger program produces
a new, named file on drive 1 from an
original in drive 0. Suppose the original
file contains five fields per record, and a
new file of six fields is required, as in
table 1. In this example field 4, address
line 3, from the old file has been deleted
and fields 1 and 5, name and date, have
been duplicated. This rearrangement is
accomplished by lines 370 to 560 in the
program so that the screen input reads as
table 2.

The program also allows new informa-
tion to be inserted into a particular field.
For example, from the same original file
outlined above you might wish to create a
new file with six fields per record but with
an extra piece of information inserted
into each record, as in table 3. Informa-
tion is input to the screen as shown in
table 4, and as each record is taken from
the original file the computer requests the
appropriate text to go into field 3.

EQUINOX expandable microsystems.

and industrial applications. TURBOdos supports from one to 16 users
and provides single -user response in a multi-user environment; it can
also link up to 255 systems -a potential network of over 4,000 users!

FLEXIBLE
What's more, with Equinox you can choose from a wide range of
packaged software available: accounting, word processing, financial
planning, information (data base) management and many others-
or write your own application programs.

And don't worry about hardware support - we can supply
nationwide maintenance.

So if your company is in the process of change, growth or
expansion, get in touch with Equinox TODAY. You'll find our
microcomputers will grow on you.

OEM, SYSTEM HOUSE & DEALER ENQUIRIES INVITED.

Trademarks:
MICROCOBOL; Microproducts Software
TURBOdos; Software 2000 inc.
CPIM; Digital Research
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 Circle No. 201
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WP2020 is an advanced word processing
which runs on selected 8080/Z80 and
16 bit 8088/8086 based
microcomputer systems.
All standard word processing
functions are incorporated
plus custom keytops which
makes the system easy to
use for the beginner or
experienced typist. DOCUMENT FILING
Some of the other SYSTEM

HARD DISK OR FLOPPY
DISK STORAGE

main features
include,
multi -printer
support plus
background
printing,
spelling checker,
merge
documents and
communications
for electronic
mail.

system

WP 2020
SYSTEM

MAIN MENU
DRIVER

DOCUMENT
CONTROLLER

STANDARD WORD
PROCESSING FUNCTIONS

MULTIPRINTER SUPPORT

CUSTOM FUNCTION
KEYTOPS

SPELLING CHECKER

MAIN
DICTONARY

NINE SUBJECT
DICTIONARIES

MERGE DOCUMENTS

COMMUNICATIONS 1

COMMUNICATIONS 2

INTERFACE WITH EXTERNAL
ACCOUNTS SYSTEM

DATA ARCHIVE
AND RESTORE

LOP

HIGH SPEED PRINTER

REMOTE
SYSTEMS

.1111112020
STATIONS

e -e
ISBS-F

DATA BASE

CM2020 is a powerful information retrieval system
which the user can configure to suit individual
needs. It runs on Z80 based CP/M
systems and requires 48k memory.
The query processor supports
relational and logical operators and
incorporates its own internal sorting
module. All program modules are in
Z80 native code
and the system MANAGER

uses standard CP/M DATA BASE MAIN MENU
files allowing easy HARD DISK OR FLOPPY DRIVER
access by other DISK STORAGE

programs.
CM2020 can be
used standalone,
as a basic filing
program for a
customized system,
or as a records
management system
which can be used in
conjunction with
WP2020.

CM2020
SYSTEM

MANAGER
DATA

CONTROLLER

MANAGER DEFINITION
AND SET- UP

FORMS MODULE
FULL XY

SCREEN SUPPORT

INTERACTIVE

DATA ENTRY

QUERY GENERATOR
AND PROCESSOR

QUERY OUTPUT

FORMATTER

DATA ARCHIVE
AND RESTORE

RECORDS
MANAGEMENT

INTERFACE
WITH WP2020

VDU

PRINTER

CP/M
DATA

FILE

See us on
Stand 6179at

COMPEC
Nov.16-19

MMAMMEMM
SYSTEMS GROUP

144

For further details or a demonstration of the 2020 series then call us direct or contact your
nearest dealer. Attractive dealer and superdealer arrangements available on request.

GRAFFCOM SYSTEMS, 102 PORTLAND ROAD, LONDON W11 4LX 01-727 5561
 Circle No. 202
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Any four colours can
be selected at a time
from the palette of 255
available.

User -defined shading
patterns.

Text in 40 character
mode with 80 character
mode overlaid.

Cil:14:14Or5

ID

C

3:1 ak m!,1 ci iF fAM'

-,Se -83

0 Mean

I Mean

Characters can be
oriented in any of four
directions.

IN :LEAF 22

Automatic character
magnification.

Fast block fill facilities
provided.

`Windows' can be
defined and scrolled
independently.

A picture may be worth a thousand words but it still tells
only half the story about graphics on the 380Z.

For a start, our standard graphics functions include
point plotting, line
drawing, instant block
fill, block copying,
offsetting, and
Exclusive Or Plotting.

Then there is the
important fact that our
Level 2 High Resolution
Graphics is supported by
Basic, Algol, and Fortran.
And since it is contained in
an additional 16K of RAM,
every byte of user memory
remains available for
applications programs.

It is also worth noting
that 380Z graphics are equally
effective in monochrome - for
`colour' just read 'shades of grey'.
Again there are 255 shades
available, and there's also a very
useful facility for fading up and down throughout
the grey scale.

There are also the special effects
- such as moving between graphics
`pages' for pseudo -animation, or the

ability to produce 'instant' graphics by drawing them with the
colour 'switched' off and then 'switching' on.

Next, not only can 380Z graphics pictures be saved
on and retrieved from
disc, they can also be

output to one of a
range of popular dot
matrix printers.

Remember, too,
that HRG is not a third -

party add-on but designed,
developed, and supported

by Research Machines itself
as an integral part of the
380Z.

And finally, we've now
implemented GINO. So for the

first time this well -established,
professional suite of flexible,
device -independent graphics

software from the CAD Centre is
available on a micro.

H
MACHINE

If you are interested in graphics -
for scientific, technical, and industrial

research; or in secondary or higher
education; or for design,

engineering, or control, then you
will be interested in the 380Z.RESEARCH MACHINES

MICROCOMPUTER SYSTEMS

RESEARCH MACHINES LTD Mill Street, Oxford OX2 OBW, Tel:(0865) 49866
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Torch TheWorld Beater
Communication power for every business
Torch is a brand new all -British computer with
the finest communication facilities available.

Local area networking, direct access to
mainframes, speech synthesis, electronic mail,
Viewdata/Prestel are all available.

And Torch is the only Microcomputer with
official British Telecom approval for direct
connection to all telephone lines throughout
the UK and North America.

Computing power for every business
Torch is a dual -processor machine with a massive
800K of floppy disc storage (expandable up to
10 or 21 Mb with the hard disc option).

Torch runs a CP/N operating system giving
all the normal business software -- accounting,
budgeting spread -sheets, PAYE, stock control
are all readily available and the high resolution
colour graphics make the most of them.

For full specification, price and dealer list write or telephone:
Torch Computers, Abberley House, Great Shelford, Cambridge, England, (0223) 841000.

TORCH... Puts the world atyourfingertips.
 Circle No. 204
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Compacted text

Bob Mackay explains how text can be stored economically if it is encoded first.

Huffman coding
STORING ENGLISH text in a small compu-
ter is very wasteful of space. Each letter
stored takes up one byte of valuable
memory, and the messages to be display-
ed on the screen for games and educa-
tional programs can often take up more
space in memory than the program itself.
Yet it is possible to pack these messages
into approximately half the normal space
if you are prepared to sacrifice the small
amount of computer time needed to un-
pack the messages again when they are to
be displayed.

Part of the trick is to dispense with the
fixed -length eight -bit ASCII code and to
use instead a variable -length frequency -
based code. Commonly occurring letters
should be given three- or four -bit codes
while infrequent letters should have
codes of six or eight bits. In normal
English text the letter E occurs 120 times
more frequently than the letter Z.

A well-known example of a variable
length frequency -based code is provided
by the Morse code. It uses three different
symbols ".", "-" and space; the letter
E, for example, is encoded as a single dot
while the letter Z has a four -symbol code-- 
The space is used as a separator, since
otherwise you cannot tell where one char-
acter ends and the next begins.

The Morse code is not suited to
computer storage because it uses three
symbols, but an optimal binary code was
invented 30 years ago by David Huffman.
Figure 1 shows a packed message in
Huffman code. It consists of a string of 66
bits, grouped in eights only to improve
readability. The decode tree used to un-
pack the message is shown in figure 2.

To unpack a message start at the top of
the decode tree and examine the first bit
of the packed message. If it is a 0 move
down the tree to the left; if it is a 1 move
down the tree to the right.

The first bit of the packed message is a
1, so move down the tree to the right; the
second bit is a 0, so move down the tree
to the left; the third bit is a 1, which takes
you to a leaf node of the tree. It is
marked with the letter T, the first letter
of the message. Follow the same pro-
cedure for each letter to uncover the
complete message, which is

THIS IS A TEST MESSAGE

Coded message
To pack a message you need a code

table containing a list of bit codes for all
possible characters. The code table used
to pack the example message is shown in
figure 3.

Provided that you start at the begin-
ning of a message, the end of each letter
is exactly determined by the traverse of
the decode tree, and there is no need for
a distinctive separator between letters. It
is not possible to identify letters if you
start at random in the middle of the
message or if any of the bits in the
message have been corrupted.

The first step in generating a fre-
quency -based code is to read through all
the messages to be packed, building up a
table of frequencies or occurrences of
each of the letters.

Figure 4 shows the occurrence table
resulting from a scan through the test
message. There are four spaces, two As,
three Es and so on. Most of the charac-
ters in the ASCII character set do not
occur at all in the message: B, C, D, etc.,
are absent, as are all the control charac-
ters; if they are not in the message then
there is no need to produce codes for
them.

Figure 1. Packed message.

1 0 1 1 0 0 1 1 1 1 1 0 0 1 0 0 1 1 1 0 0 1 0 0

1 1 1 1 0 0 1 0 1 1 1 0 0 1 1 0 1 0 0 1 0 0 1 0

1 1 0 0 1 0 1 1 1 1 1 1 0 0 0 1 1 0

Figure 3. Code table.

0 0
A 1 1 1 1

E 1 1 0
G 1 0 0 0
H 1 0 0 1 1

I 1 1 1 0
M 1 0 0 1 0
S 0 1

T 1 0 1

Figure 4. Occurrence table.

A 2
E 3
G 1

H 1

2
1

S 5
T 3

The next step is to generate a fre-
quency -sorted tree of letters. Each node

_ in the tree contains the letter itself
together with its frequency. It also has
pointers to two subtrees, one of which
contains letters that are more frequent
than the node letter, the other containing
letters that are less frequent or equally
frequent.

The frequency -sorted tree for the ex-
ample message is shown in figure 5. It
was built from the occurrence table by
creating a new node for each letter in turn
and adding this node to the growing tree.
Adding the node is done by comparing
the frequency value of the new node with
that of a sequence of nodes already in the
tree, starting with the left -most node. If
the new letter occurs more frequently
than the letter at a node then take the
lower branch; otherwise take the upper
branch.

For example, in figure 5 the last letter
to be added was the letter T, which
occurs three times in the message. There
are fewer Ts than spaces, more Ts than
As and as many Ts as Es.

The sorted tree generated in this way
has the useful property that it is easy to
find the least -frequent letter by starting at
the left -most node and taking the upper
branch at every subsequent node until
there are no further upper branches. The

(continued on next page)
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v -Compacted text

Figure 5. The sorted occurrence tree.

A2

A5

G1

\\IE3
HT3

1

(continued from previous page)
last node passed contains the least
frequent letter. In figure 5 the "least -
frequent letter" is M, although in this
case there are three equally infrequent
letters.

The last step in the process is to trans-
form the frequency -sorted tree into a
decode tree by first removing the two
least -frequent letters from the frequency
tree. In the Huffman code these two
letters will be given almost identical
codes which differ only by one bit. In
decode -tree terms this means that the two
leaves carrying these letters will be left
and right subtrees from a common node.
The two least -frequent letters are joined
together to form a composite letter,
which is represented as a fragment of the
decode tree. The frequency of this com-
posite letter is the sum of the frequencies
of its two component letters; the compo-
site letter is returned to the frequency
tree in the normal way.

In figure 5 the two least -frequent let-

ters are M and H, so they are both
removed and combined to give the com-
posite letter shown in figure 6. Its de-
code -tree fragment has an occurrence
count of 2 and is returned to the frequen-
cy tree to give figure 7 which now has one
node less than it had at the start.

Repeating the remove -combine -re-
place operation will eventually generate a
frequency tree with only one node. It will
be a composite of every letter in the
original message and has an occurrence
count equal to the number of letters in
the original message. Figure 8 shows an
intermediate stage where three sets of
pairs have been removed, combined and
replaced, and figure 9 shows the final
result with only one frequency -tree node
remaining.

Producing a decode tree and packing a
set of messages by hand is a complex and
error -prone process. It is much better to
write a message -handling program which
can look after the business of typing in
and editing the messages, as well as pro-
ducing a decode tree and packing the
text. Huffman coding works best when
the number of characters is fairly small,
so it is worthwhile converting all the
lower-case letters to capitals and remov-
ing the control characters and obscure
punctuation. The lower-case letters can
be reconstructed when a message is to be
displayed by capitalising only the first
letters of sentences.

Figure 8. Three decode -tree fragments
returned to the sorted tree.

Figure 7. Decode -tree fragment returned to the sorted tree.

Figure 9. The completed decode tree.

 0 0 0

0 0 0 0
0 0 0 0
0 0

Figure 10. A typical memory of a running
program using Huffman encoded mes-
sages.

Packed messages (8k bytes)

Main program (3k bytes)

stack (128 bytes)

Decode tree (128 bytes)

`Unpack and Display' module (512 bytes)

Monitor and Screen area (4k byteS)

If the character set is reduced to 64
characters then the decode tree can be
represented much more compactly in
memory. A tree for 64 ASCII characters
can be fitted into only 127 bytes if you are
sufficiently cunning.

The memory map for a typical games
program is shown in figure 10. The
packed messages and decode tree are
generated as output from the message
handler. The Unpack and Display
module receives requests from the main
program to display a particular message
which has to be found in memory and
unpacked, using the decode -tree trav-
ersal algorithm. If necessary, the lower-
case letters are reconstituted before
the message is displayed on the screen.
Problems of layout and word wrap-
around can also be dealt with by the
display module, leaving the main prog-
ram free to think of higher things.

A message handler has been written to
commercial standards for the Nascom 2
and is available from I0 Research. The
original Wil Crowther Adventure game,
which runs in 64K on a PDP-11, has been
squeezed on to 32K with the help of
message compaction. a
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TRON

High -resolution graphics hits the big
screen in the first of a new breed of
films. Bill Bennett has been to see it.

A FANTASY film, with special appeal for
the microcomputer enthusiast, Tron is
very much an artefact of today. In years
to come people will be able to date it with
great accuracy: the video games, the
clothes, the music and the computers all
locate the film firmly in the first half of
the 1980s.

Yet the element that will undoubtedly
be the real indicator of the film's date is
the use of computer -generated graphics.
Future film buffs will probably view Tron
"its the first stumblings in a new direction.

Some enthusiasts have claimed that the
breakthrough is as important as the de-
velopment of the "talkies", but compari-
son with the introduction of colour film is
more apt.

The plot is rather pedestrian, making
Tron little more than a showcase for the
new technology. The stills which appear
on this page give some idea of what you
can expect at the cinema, but they only

tell half the story; the moving graphics
are much more impressive on the screen.
The technique is a combination of anima-
tion with outright computer -generated
graphics, so it is not surprising that the
film is a product of the Walt Disney
studio.

In its way, Tron has the feel of an
updated The Wizard Of Oz with the
action taking place in a fantasy world
within the computer - in fact, a remake
of that film using these techniques might
be a good idea. Tron is described by the

film's writer and director Steven Lisber-
ger as "a counterfeit reality".

Of the film's technique Lisberger says:
"We had played all the video games, and
when we investigated computer art we
realised that by combining the concepts
of electronic games and computer imag-
ing we could bring something to life that
had not been there before."

The computer images were produced

by Information International Inc and the
Mathematical Applications Group, two
U.S. computer companies. The image -
creation process begins with an artist who
draws an object on a large grid sheet,
giving three images, top, side and bot-
tom. The drawings are digitised and fed
into a computer to provide the informa-
tion required for any three-dimensional
image of the object. The stored informa-
tion is available for retrieval to place the
object on the film, frame -by -frame.

Each frame is given colour and texture
by using up to 2,000,000 pixels - which
rather exclipses the 49,000 pixels avail-
able on the high -resolution graphics of
the ZX Spectrum, for example. That
2,000,000 has to be multiplied by the
number of frames per second, to reach
the staggering total of 100,000,000 bits
required for one second's film.

If the graphics displays all the sophis-
tication and power of what is latest and
greatest in computing, the storyline is the
antithesis. Unkind people might suppose
that the scriptwriter used an unexpanded
ZX-81. The story is of the good old
"baddies against goodies" variety: the
baddies sport red fluorescent stripes and
the goodies blue ones, so the cinemagoer
is never left in the dark as to which side
everyone is on.

The hero of the melodrama is neither a
bounty hunter nor an interplanetary
mercenary fighting the imperial fleet. He
is a computer programmer. Naturally he
is not any old computer programmer, he
is the original brain behind the top -selling
arcade game Space Paranoids. If the
name Space Paranoids is not yet familiar
to you, that is because the film-makers
have signed up the rights to the game
the units will be in the arcades soon.

Flynn, our hero, is youthful and scruffy
and no longer working for the giant
Encom computer company that distri-
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butes the Space Paranoids game. This
sorry state of affiars came about because
"power-hungrey" executive Ed Dillinger
claimed the kudos for writing the pro-
gram. Flynn's days are now spent at the
video arcade he owns, perfecting his
video game performance.

The bright colour and the trashy neon
glamour of the arcade is contrasted by
Flynn's private flat above. Here he
spends his time trying to prove his right to
Space Paranoids, sitting in front of an
Apple connected on-line to the giant

Encom system. His tinkering is detected
by the MCP or master control program,
which does not like it one little bit.

The MCP decides to deny access to the
system for all the users in a particular
group, including an old sparring partner
of Flynn's, Alan Bradly. Together our
heroes take on the might of the Encom
system and the malignant MCP until
Flynn is converted into an image within
the machine and the fantasy begins.

In the computer the programs look like
their programmers. It is a harsh, barbaric
world where they all go in fear of the
MCP. In some particularly interesting
sequences the programs become pieces
within a huge video game, and suffer the
consequences of losing. Programs who
believe that they have a user are de-
nounced as heretics, and there are plenty
of programming "in" jokes to spot.

The closing sequence of the film is that
old chestnut, so familiar from imported
U.S. television, the short tying -up of
loose ends. So standard is it that it barely
merits mention except to say that Flynn,
having smashed the system and ousted
Ed Dillinger, has simply replaced him at
the top of the pile. That's entertainment.

Conclusions:
 Tron is a film for the microcomputer
fan. It should excite any computer -crazed
child.
 As a story it lacks in depth but is worth
going to see for the graphics alone.
 Tron could be the first of a new wave of
computer -aided films.

Cinema
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The complete multi -purpose, multi -terminal
desktop computer system for business.

Now you can get the world's most powerful, reliable,
easy -to -use. multi-user microcomputer system at an
affordable price. The ALTOS® Series 5-5D computer
(including 5 MByte Winchester hard disk and the
MP/M IIT" operating system)*, which will support up
to three smart terminals and a printer, for only £4440.

Our new Altos smart terminals function as indepen-
dent work stations. Whilst your bookkeeper prepares
payroll, other users can be checking inventory, computing
cost estimates, doing word processing and performing
hundreds of other business operations.

We can provide all the system software you need,
too. Because we support hundreds of CP/M MP/M II
and OASIS applications programs for Altos computers.

You can also add software that allows you to
communicate with other computers and networks.

Thousands of business users throughout the world
have improved their productivity
with Altos computer systems.
For more information, call or
write today: Altos Computer
Systems. Index House,
Ascot, Royal Berkshire,
UNITED KINGDOM SL5 7EU.
Telex 849426.

Please ring operator for free
phone 3003 (24 hours), or ring
direct on ASCOT (0990) 26824.

ALZ.01
CONPUTB? SYSTEMS

Packed with
fresh ideas
for business.

*Series 5-5D includes Z8OA processor. 192KB of RAM. one 1MB minifloppy and one 5MB micro -Winchester. Series 5-15D includes Z80A processor. 192KB of RAM. and two 1MB minifloppys for /2200. ALTOS is a
registered trademark of Altos Computer Systems. CP/M is a registered trademark and MP/M Ills a trademark of Digital Research. Inc. OASIS is a product ofPhase One Systems. Inc. Z80 is a trademark of Zdog. Inc.

C 1982 Altos Computer Systems
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Open file: Z-80

Open
File
This regular section of
Practical Computing
appears in the magazine
each month, incorporating
Tandy Forum, Apple Pie,
Sinclair Line-up and other
software interchange
pages.

Open File is the part of
the magazine written by you,
the readers. All aspects
of microcomputing are
covered, from games to
serious business and
technical software, and
we welcome contributions
on CP/M, BBC Basic,
Microsoft Basic, Apple
Pascal and so on, as well as
the established categories.

Contributors receive
£30 per published page
and pro rata for part
pages, with a minimum
of £6. Send contributions
to: Open File, Practical
Computing, Quadrant
House, The Quadrant,
Sutton, Surrey SM2 5AS.

Z-80
ZODIAC

Meteor
YOUR FLEET has been caught in A meteor
storm while launching an attack on invad-
ing aliens. Your aim is to continue the
attack while manoeuvring your ships to

(continued on next page)

Z-80 Zodiac: Meteor game on 380-Z; Wave motion demon-
stration 153

BBC Bytes: Interfacing Microline 80 and Epson printers via
RS -423 port; Edit scrolling aid 155

Apple Pie: Indexing files; Adding machine -code routines to
Basic; Bomb Run game 160

Sinclair Line-up: Spectrum graphics; ZX-81 utility routines;
High -precision arithmetic on ZX-81; Memory -space routine for
spectrum 171
Tandy Forum: Battleships game; Graphics characters from

TRS-80 keyboard 177
6502 Special: Pseudo -random number routine; Using spare

address lines 183
Pet Corner: Generating triad numbers; Double -density plot-

ting; Astro Invasion game; Racing Cars game 185

Guidelines for contributors
Programs should be accompanied by

documentation which explains to other
readers what your program does and, if
possible, how it does it. It helps if
documentation is typed or printed with
double -line spacing - cramped or
handwritten material is liable to delay and
error.

Program listings should, if at all possible, be
printed out. Use a new ribbon in your

printer, please, so that we can print directly
from a photograph of the listing and avoid
typesetting errors. If all you can provide is a
typed or handwritten listing, please make it
clear and unambiguous; graphics
characters, in particular, should be
explained.

We can accept material for the Pet, Vic and
Sharp MZ-80K on cassette, and material
for the larger machines can be sent on
IBM -format 8in. floppy discs.

Meteor

10 PUT 12,31
20 PRINT:PRINT:PRINT"Instruction (Y/N)"
70 A$=G7T$(0):IF AS(M="Y" '.HEN GOSUR 370
AO IF A$(0)0"N" THEN 70
50 PUT 12
60 A$=" (4.)

70 X=20:C=0:D=5:
SO RANDOMISE
100 A=RND(2)
110 13=INT(ND(8)*30)+7
120 PS=GET$(0):IF P="1" THEN VV= -2
122 IF P="3" THEN VV=0
125 IF P="0" THEN VV=2
126 X=X+VV:IF )062 THEN VV=0:X=62
128 IF X(2 THEN X=2:VV=0
170 PLOT X,58,A$

(listing continued on next page)
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(continued from previous page)

avoid the meteors. Written by Nicholas
Cooper of Wantage, Oxfordshire,
Meteor is written for the Research
Machines 380-Z, based on an earlier
Applesoft version.

Wave motion
THIS PROGRAM by Martin Schuster -Bruce

of Yarnton, Oxford provides a computer
demonstration of transverse and longitu-
dinal wave motion. It displays the wave-
form for a short while before going on to
show that the bars and dots which make
up the waves are simply oscillating, and
not actually moving.

The program is written for the Re-
search Machines 380-Z using RML ex-
tended Basic V 5.0 A 1980. It needs
high -resolution graphics and 3K memory.
Lines 20-40 set up the screen and computer.
Lines 50-250 are a general introduction to

waves. They also give the user something
to read while the computer sets up eight
images on the screen.

Lines 250-450 take about 40s. to complete.
Both types of wave are produced on each of
the eight screens; each image is slightly
different and the screens are flashed up one
after another to produce a moving display.

Lines 460-550 label the waves.
Lines 560-730 are general control of program.
Lines 790-1010 mark points and clear them.
Whenever the program pauses press C to
continue. Make sure that the keyboard is
entering upper-case letters.

(listing continued from previous page)

140 IF INT(C)=100 THEN C=C+1:D=D+1:FORI=1T0100:PLOT
X,58,"Replay":NEXT:PLOT X,58,"
150 IF POINT(X+6,5E)=42 OR POINT(X+8, 56)=42 OR POINT(X+1¢1, 56)=42
THEN D=D -1 FORI=1 TO100: PLOT X, 58, "Crash" :NEXT: PLOT X, 58, "
":GOTO 170
160 IF POINT(X+6,56) 0 0 OR POINT(X+8,56) OP) OR POINT(X+10,56)O0
THEN C=C+1:PLOT X, 58, " +#+ ":FORI=1T050:NEXT:
170 IF D=0 THEN 300
180 C=C+. 1
190 IF A(.2 THEN PRINT TAB(B):"+#+":PRINT:GOTO 100
200 IF C)=80 THEN PRINT TAB(8) ; "**:***" PRINT: 00To 100
210 IF C)=40 THEN PRINT TAB(8):"***":PRINT:GOTO 100
220 PRINT TAB(8);"**":GOTO 100
300 PUT 12,31
310 PRINT:PRINT:PRINT"You are blown apart in a
320 PRINT:PRINT:PRINT"Final score =)":INT(C)
330 PRINT:PRINT:PRINT"Try again (Y/N)"
340 AS=GETS(0):IF AS(0)="Y" THEN 50
350 IF AS(0)0"N" THEN 350
360 PUT 12,31:PRINT:PRINT:PRINT"BYE..":END
370 PUT 12,31:PRINT"INSTR1FTIONS!!!":PRINT:PRINT:PRINT
380 PRINT"* You have full control of a ship at the top of the
screen, which has been zapped into a meteor storm."385
PRINT
390 PRINT"* You have to dodge the meteors, (Penalty for
hitting one is the loss of a base.) but if YOU hit the"
PRINT" aliens by running them over, you score extra points."
400 PRINT:PRINT"* The meteors are The Aliens are

'+#+'s."
410 PRINT:PRINT"* You have five
and 0 for left and right, and 3
meteors grow bigger!"
420 PRINT:PRINT"* An Extra is

points."
430 PRINT:PRINT"
440 IF GET(0)=13 THEN RETURN
450 GOTO 440

man

meteor

: 'Ws:PRINT"

storm!"

ships controled by the Keys 1
to stop. After

given after a

a while the

score of 100

Wave motion.

10 REM COPYRIGHT M. SCHUSTER-BRUCE 1982
20 CALL"RESOLUTION",1,1
30 PUT 12:GRAPH:TEXT
40 ?CHR$(22)
50 ?TABC8)"AN INTRODUCTION TO WAVES"
60 ?TAB(8)"@@ @@@@@@@@@@@@ @@ @@@@@"
70
80 ?"WHAT IS A WAVE?"
90 7"IT IS A PATTERN THAT REPEATS ITSELF."
100 ?"THERE ARE TWO TYPES OF WAVE. ".
110 ?
120 ?" 1. A TRANVERSE WAVE @THIS IS A WAVE"
130 7"IN WHICH THE VIBRATIONS ARE AT RIGHT"
140 ?"ANGLES TO THE WAVE TRAVEL. THIS IS THE"
150 ?"MORE COMMON TYPE OF WAVE"
160 ?
170 ?" EXAMPLES : WATER WAVES AND LIGHTWAVES"
180 7:?
190 ?" 2.A LONGITUDINAL WAVE@IN THIS TYPE"
200 ?"OF WAVE THE VIBRATIONS ARE PARALLEL TO"
210 ?"THE WAVE TRAVEL"
220 ?
230 7" EXAMPLE : SOUND WAVES
240 7:?" PLEASE WAIT FOR HALF A MINUTE"
250 REM START OF UPDATING
260 CALL"COLOUR",1,0
270 CALL "OFFSET",0,-66
280 FOR P = 0 TO 1
290 FORV=0 TO 3
300 CALL"UPDATE",P,V
310 CALL"FILL",0,-15,180,14,1
320 CALL"FILL",0,-66,180,-46,1
330 FOR A=0 TO 19 STEP .2
340 Y=12.SINCA+8,
350 X=8. 5*A
280 CALL"PLOT",X,Y,0
270 NEXT A
380 FOR A2=0 TO 19 STEP. 5
390 X=A2*10-(SIN(A2+8)*5)
400 CALL"PLOT",X,-65,0
410 CALL"LINE",X,-47,0
420 NEXT A2
430 0=8+2.14159/4 '

440 NEXT V
450 NEXT P
460 REM END OF UPDATING:START OF LABELS
470 PUT 12:GRAPH
480 PLOT18,58,"AN INTRODUCTION TO WAVES"
490 PLOT18,55,"@@ @@@@@@@@@@@@ @@ @@@813"
500 PLOT8,51,"THIS IS A TYPICAL TRRNVERSE WAVE"
510 PLOT5,17,"THIS IS A TYPICAL LONGITUDINAL WAVE"
520 ?" R:REPEAT E:END P:PAUSE C:CONTINUE"
520 CALL"COLOUR",1,75
540 IFGET$C)="C" THEN550 ELSE 540

550 REM END OF' LHBELLING START OF CYCLE
560 FOR C=0 TO 1
570 FOR W=1 TO 20
580 FOR P=0 TO 1
590 FOR V=0 TO 3
600 CALL"DISPLAY",P,V
610 G$=GET$<8>
620 IF G$="C" THEN W=19
630 IF GE="E" THEN END
640 IF GS="P" THEN 650 ELSE 670
650 F$=GET$i)
660 IF F$="C" THEN 690 ELSE 650
670 IF G$="R" THEN H$=G$
680 IF F=1 AND V=3 AND H$="R" THEN I1=1 2=0:GOTO 790
690 NEXT V
700 NEXT P
710 NEXT W
720 IF C=1 THEN 1020
730 I1=0:I2=1
740 PLOT0,30," IN BOTH EXAMPLES THE BARS FIND DOTS APP-"
750 PLOT0,27," EAR TO BE MOVING ACROSS THE SCREEN. IF"
760 PLOT0,24," WE MARK A FEW OF THEM WE CAN WATCH THE"
770 PLOT0021," PATHS THEY TAKE. "
780 IF GET$()="C" THEN 790 ELSE 780
790 REM POINTING
800 FOR P=0 TO 1
810 FOR 4=0 TO 3
320 CALL"UPDATE",P,V
830 FOR A=5 TO 15 STEP 5
840 S1=12.SIN(A+B)
850 CALL"FILL", 8. 5*A+1, 51+1, I1
860 CALL"PLOT",8.5*A,S1,I2
870 NEXT R
880 FOR A2=4 TO 12 STEP 4
890 RESTORE
900 X=A2.10-(SIN(A2+8)*5)
910 READ Y3
920 IF Y3=1000 THEN 950
930 CALL"PLOT",X,Y3,I2
940 GOT0910
950 NEXTA2
960 B=B+3. 14159/4
970 NEXT V
980 NEXT P
990 IF H$="R" THEN H$="":GOTO 460
1000 G$="
1010 NEXTC
1020 PLOT0,30," IN THE TRANVERSE-WAVE THE DOTS ARE OSC-"
1030 PLOT0,27," ILLRTING UP AND DOWN AND NOT MOVING
1040 PLOT0,24," WITH THE WAVE TRAVEL. IN THE LONGITUDIN-"
1050 PLOT0,21," AL WAVE THE BARS ARE MOVING TO S FRO."
1060 ?" IF YOU WANT TO REPEAT PRESS'Y'"
1070 IF GET$()="Y" THEN I1=1:12=0:H$="R":GOTO 790
1080 DATA -61,-52,-83,-48,-59,-50,-57,-54,1000
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Open file: BBC

BBC
BYTES

i=. Alr.y.r2.1:=..L.7;7...
if Irik-'.-

Printer interfaces
IF YOU HAVE NOT yet obtained the neces-
sary connectors to interface your BBC
Micro through the parallel printer port,
and have a serial interface on the Micro -
line or Epson printer, George Hill of
London SE18 thinks you may be in-
terested in these suggestions.

One problem with the BBC machine
seems to be that it only sends a

<CR> (ODH, CHR$ (13))
at the end of each line. It is therefore
necessary to make the printer perform
automatic linefeed. The necessary altera-
tions to the switches to cause this are
listed. There are still some problems to
be sorted out, such as obtaining the
different print styles under software con-
trol, but the instructions will at least let
you obtain plain text, program listings,
etc.

The RS -423 connection on the back of
the BBC Micro is a five -pin DIN connec-
tion - see figure 1. The plugs available
for this socket will fit either way up. It is
therefore necessary to label the top and
bottom of your plug clearly, to avoid
putting it in upside down. A minimum of

Figure 1.

E
(RTS)

C -
(0V. earth)

(CTS)

Figure 2.

TOP

BOTTOM

S-4

A(data in)

NOT USED

B(data out)

O
T ink

Figure 3.

O A

1 2 3 4 5 6

U. 111 ON

III OFF

Table 1.

BBC Micro Microline
pin B(data out) to pin 3(received data)
pin D(CTS) to pin 11(SSD)
pin E(RTS) to pin 2(transmitted data)
pin C(OV) to pin 7(signal ground)

Table 2.

Table 4.

a) S-1 :8 switch block

1.
2.
3.
4.
5.
6.
7.
8.

ON
OFF
OFF
OFF
ON
ON
OFF
ON

1. ON 8. ON b) S-2 :4 switch block
2. ON 9. OFF
3. OFF 10. OFF 1. ON

4. OFF 11. ON 2. ON

5. OFF 12. ON 3. OFF

6. ON 13. OFF 4. OFF

7. ON 14. OFF c) The Dip switch on the serial interface
board 8141.

Table 3.

BBC Micro Epson
pin B(data out) to pin 3(received data)
pin D(CTS) to pin 20(DTR)
pin C(OV) to pin 7(signal ground)

1. OFF
2. OFF
3. OFF
4. OFF
5. OFF
6. OFF
7. ON
8. OFF

three cores and earth in the connecting
cable, are needed.

First connect together some of the pins
in the plug for the 25 -pin connector to the
Microline. Connect insulated wire loops
joining pins 6,8 and 20, pins 4 and 5. The
connections between the plugs for an Oki
Microline printer are shown in table 1.

To cause automatic linefeed it is neces-
sary to remove the cover of the printer by
undoing the two Phillips screws at the
front of the cover, then keep tilting and
lifting it. Look at the printed circuit
board from the back. At the right-hand
side is a link labelled S-4. This must be in
position B as illustrated in figure 2.

Now check the Dip switches on the
serial interface board in the black box of
the printer. The positions of the Dip
switches is shown in table 2. These set-
tings are illustrated in figure 3. Switches
4,5,6 control the baud rate which is set at
1,200 but can be increased to 9,600 with-
out any undesirable effects.

The only difference when connecting
an Epson MX-80F/T rather than the
Microline is that you will need a mini-
mum of two cores and earth in the con-
necting cable - see figure 4. The connec-
tions between the plugs are shown in
table 3.

To cause automatic linefeed it is neces-
sary to remove the cover of the printer by
undoing the four Phillips screws on the
base, then removing the paper feed knob

1 2 3 4 5 6 7 8  ON II OFF

by pulling hard, and carefully raising and
tilting towards the side with the switches.
The lid is finally laid, still connected,
upside-down by the side of the printer
base.

Now check the Dip switches on the
main circuit board. To do this it is neces-
sary to carefully remove the serial inter-
face board by removing the four securing
screws and the earth connection, and

(continued on next page)

Figure 4.

NOT USED E
(RTS)

(0Vearth)

D
(CTS)

Figure 5a.

TOP

A (data in)
NOT USED

e
0O.

B(data out)
BOTTOM
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Figure 5b.
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Figure 5c.
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PRACTICAL COMPUTING November 1982 155



Open file: BBC

(continued from previous page)
slowly and carefully lift the board off
the plug which secures it. The position of
the Dip switches are shown in table 4.
These settings are illustrated in figure 5.

Switches 1,3,4 and 7 control the baud
rate which is set at 1,200. It cannot be
increased without full handshaking
arrangements.

The commands to call the printer are:
*FX 5,2 selects the RS -423 port
*FX 8,4 selects 1,200 baud
VDU 2 or PRINT CHR$(2) or CTRL B will now

turn the printer on.
VDU 3 or PRINT CHR$(3) or CTRL C will turn

it off.

To list the welcome programs it is
necessary to break, and then type Old
before the listing can be obtained.

Edit scrolling
ONE OF THE problems in handling a large
Basic program is BBC Micro's lack of a
screen scrolling editor write A Phillips
and H E Hicks of Lancaster. Typically,
the user has to set page mode with Ctrl -
N, input a List command and then use the
Shift key to scroll to the area he wishes to
edit. Then he has to abandon the listing
with Escape, do the edits, and input
another List command, after working out
where the last screenful stopped.

The utility presented provides an auto-
matic scroll facility controlled by one
function key. Once the utility is in use,
the edit process becomes much easier:
 The user selects page mode and issues

the only List command needed.
 He uses Shift to scroll to the next section

needing edits, as usual, and jumps out of
the listing with Escape.

 After editing, during which he can perform
any of the normal operations, pressing key
0 will automatically resume the listing from
where it stopped in step 2. Now the user
returns to the second step and continues.
The program that accomplished this is

only one line long, but is somewhat
astounding in its format and operation.
The principle employed is that when a
listing is abandoned by Escape, the num-
ber of the last line listed is stored as Erl,
which is the variable recording where-
abouts the last error occurred. What is
then required is a List command using
this number as the start line. However,
the syntax of List does not allow the use
of variables, so the command string has
to be built in a devious fashion.

The single line of the program is a Mos
command defining function key 0. When
key 0 is pressed, the program set on it will
build the List command and make the
system obey it. In order to substitute the
value of Erl into the command, the pro-
gram on key 0 first builds a string which
contains a *Key command to set key 9.
Since this is done by immediate mode
Basic commands, the substitution re-
quired is easily done. The program on
key 0 then makes the system obey this
string, defining key 9. Finally, it makes
the system believe key 9 has been

pressed, which causes it to obey its defini-
tion - the List command.

On examining the process in stages, the
rather forbidding complexity can be un-
ravelled. When the program is run, the
single line sets key 0 to the single Basic
statement:
$&900 = "*KEY 9" + CHR$34 + "LIST" +

STR$(ERL) + ",;;M" + CHR$34 : X% = 0 :
Y% = &09 : CALL &FFF7 : ?( &300 +
?&23C) = 153 : ?&23C = ?&23C + 1 ;M

Here all occurrences of "" have become "
in the command line processor.

The string can now be sein as a sequ-
ence of Basic commands, separated by
":" characters. When key 0 is pressed,
the string is moved to the command input
line, and the final k,M (Return) causes it
to be immediately obeyed, without the
user needing to press Return himself.

Examining the commands in turn, the
first to be obeyed is:
$&900 = "*KEY + CHR$34 + "LIST' +

STR$(ERL) + ",;M" + CHR$34
The reason that CHR$34 is used for

the quote character is to prevent the
number of doubled quotes becoming out-
rageous. If we assume the listing had
stopped at line 1234, the contents of the
string generated at &900 will be
*KEY 9 "LIST 1234, ;M"
which is starting to look like what we
want. The reason for the I, :M in the key 0
definition is now apparent. It had to
generate a Return (;M) at this stage,
rather than be taken as a Return itself.

The execution of key 0 now continues
with the sequence

X% = 0
Y% = &09
CALL &FFF7

&FFF7 is a ROM routine which obeys a
Mos command; in this case the *Key 9
command. The assignments to %X and
%Y will cause the X and Y registers to
point to the start of the string when the
routine is entered. After this stage, the
statement programmed to be on key 9
will be

LIST 1234,;M
which is exactly the command we need.
Now, for its coup -de -grace, the program

being obeyed as a result of pressing key 0
must fool the machine into believing key
9 has now been pressed. It sets the code
for key 9, which is 153, into the next free
byte in the type -ahead buffer: the con-
tents of byte &23C, plus &300, points to
this free byte. After incrementing the
pointer value in &23C, the program for
key 0 finally finishes. Now, looking for
what to do next, the system checks
whether anything has arrived in the type -
ahead buffer while it was otherwise en-
gaged. Of course, it finds the 153 code, so
thinks key 9 has been pressed. It accor-
dingly obeys the definition of key 9, and
thus, at long last,

LIST 1234,
is obeyed, and the listing resumes where
it left off.

To use this utility, it is only necessary
to type in the one line in immediate
mode. It is a rather difficult line to get
right, so it would be better to save it as a
program on tape called, say, Lister. Then

CHAIN "LISTER"
would load and run it. The utility would
then be available until power -off. Break
does not clear key definitions. Or until
the user changed the setting of key 0. Key
9, which is programmed afresh every time
key 0 is pressed, can be used freely,
although its definition will be overwritten
whenever key 0 is used.

A couple of extra facilities arise from
the way the utility operates:
1. Key 9, on which the List command is de-

fined, can be pressed to repeat the listing of
the last screenful.

2. After a program error, which of course sets
Ed to the number of the failing line, key 0
can be pressed for a listing starting at this
line.
The only cautionary facts to consider

are that key 0 should not be used for
other things, and that X% and Y% will
be changed when key 0 is used. Since the
key builds its string at &900, the RS -432
buffer area, there will be conflicts with
the user's own use of RAM if he has, for
example, set Page to this or a lower value
in order to cram in a large program. al

Edit scrolling -- Ming 1.

$&900="0EY9"+CHR$7.4+"LIST"+STRI,(ERL)+",1:Mu+CHR$34:
V4=0:Y7.=&09:CALL°,FFF7:
-'(&300+'&23Q)=153:-1,23C=^&23C+1:M

$1,900="*PEY9"+CHR$34+"LIST"+STRS(ERL)+"4:M"+CHR$34

4WEY9"LIST1234,IM"

r4=0

CALL MITT77

LIST 1234, 1M

LIST :L234,

CHA I N" L I STER"

Listing 2.

i00 3(1":EYO"lit.900:::" "*1<EY9" "+CHR$34+" "LIS
" "4-STRU ERL " 9 " +CHR$34:X7.=0:r4=t.

09:CALL &ETU &300+?&23C )=153:1&23C=n,
23(2+1: M"
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Professional microcomputing
from only

including p
LSI System M -Three - the hig
successful British built 8 Bit
microcomputer is now availab
these incredibly low prices!
51/4" Single -sided - 350K byte
51/4" Double -sided - 700K byt
51/4" Quad Density - 1.6M byt
8" Single -sided - 1.2M byte £
8" Double -sided - 2.4M byte

All models
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LSI

0%4

-to, o,>.4, op is

p.w.
&software

yte Winchester with 1.2M byte
£4750.
o microcomputing NOW with the
M -Three and LSI, the major
cturer offering users the unique
angeable Software Mat System
kes the LSI System M -Three the
ersatile and operator friendly
omputer in the world.

le ex-stock
ervice support you expect from
tors.

C01111P,ITSS
LSI - Manufacturing Micros for Europe

Copse Road, St. Johns
Woking, Surrey GU21 1SX\ Tel: 04862 23411 Telex: 859592

PRIMA 165

 Circle No. 206



Two microco
A 16 bit micro & an 8 bit micro
all in the same compact unit
Price from £2,150
LSI innovation gives you an 8088 16 bit
multi-user microcomputer, and the
latest Z808 8 bit micro all in the same
phenomenal machine - the LSI System
M -Four.

just Think of the Advantages
By the press of a button you can turn
your 16 bit micro, capable of supporting
multi -users and networking, into a
powerful 8 bit system incorporating
the latest Z80B, 5MHz microprocessor
making available ALL the 8 bit business
applications software associated with
a CP/M* operating system.
 Full range of disk options available

NOW - 51/4", 8", and high capacity
Winchesters.

 128K Memory up to 256K
 Keyboard Versatility utilising LSI's

unique Interchangeable Software
Application Mat system

 Direct Memory Access
 Full Range of Operating Systems -

MSDOS, CP/M, CP/M 86, M/PM 86,
LSI NET

 Up to 3 concurrent users.

L1i

Get the best from both 16 bit and 8 bit
microcomputing technology in one
compact unit - the LSI System M -Four
- British innovation at its best, and
proving that there is no doubt that LSI
and Britain are back in front.

CP/M is a registered trade mark of Digital Research
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Open file: Apple

APPLE
PIE

File index
HAVING ACCUMULATED a fair number of
discs, each with more than a dozen files
on it, I decided that it was time I had
some means of indexing all the files,
writes A Hourd of Brundall, Norfolk.
After a while the usual disc labels become
untidy and it is rather tedious to have to
find a particular file by Cataloguing disc
after disc.

The DFI program reads all the file data
from a disc together with an arbitrary disc
reference, stores that data in strings and
then asks for further discs. When all discs
have been read the file names can be
sorted and printed together with the
associated file type and disc reference.
No writing to disc is involved, but it might
be a useful extension to the program to
keep the data in a text file.

Lines 840 to 860 contain the routine for
reading and storing the contents of each
disc. Most of the data involved is that
required for the I/O parameter block and
the data must be entered exactly as
shown. Most importantly the 22nd piece
of data must be a 1, since this defines the
Read operation rather than a Write.
More information can be found in pages
94 to 98 of the Dos Manual. Data taken
from the disc is stored temporarily in a
buffer starting around location 34500.
The top of memory accessible to Basic
must be set to this value, or less, by the
Himem command as in line 35.

Lines 460 to 700 extract data from the
buffer and pack it into a string array
NA$(EN), where EN is the entry num-
ber. The flag for locked files is ignored in
line 560, but could easily be reinstated if .
needed. Similarly. there is allowance for
just four file types, A,B,I and T; a ? is
used to mark any of the other less com-
mon types.

The same procedure is followed for
each disc, the buffer being cleared each
time. The number of entries in array
NA$O gradually builds up; when the last
disc has been read, as signalled by enter-
ing N in answer to the prompt in line 720,
program flow switches to the output
stage.

A simple bubble -sort routine occupies
(continued on page 162)

File index.

10 REM 11,11:111111181MISttliltlinttltIttltIttl$1111tIttIllttlIttlilittlittlit

20 REM

D.F.I.

DISC FILE INDEX

(LISTS ALL FILES ON SET OF DISCS)

DOS 3.3

30 REM $811$1111111111$111:12$111tittlt$1111$11111ttlitlt$1181$11$1$1$1111111:$11

35 HIMEM: 34000

40 HOME : VTAB 10: PRINT 'TAP ANY KEY WHEN READY';

50 GET ANS: PRINT ANN

60 PRINT

70 BA = 34500:TR = 1:FA . 0:EF . 0:AD = 760:10 . AD + 9:TV . 2

80 REM

NAMES OF FILES IN NA$11

DIMENSIONED FOR UP TO 500 FILES

90 DIM NAS(500)

100 S35 = '000'

110 PRINT 'PUT FIRST DISC IN, ENTER IT'S T.D.': PRINT

120 PRINT : INPUT "(ONLY 4 CHARS ALLOWED)

130 IF LEN (DNA) < 4 THEN INS . DNA + ": GOTO 130

140 IF LEN (DNA) > 4 THEN 120

150 PRINT : FLASH : PRINT 'WORKING

160 EN = 0

170 GOSUB 370

180 REM

BUBBLE SORT ROUTINE

WAIT': NORMAL : PRINT

185 HOME : VTAB 10: PRINT CARS (7): PRINT 'NOW WAIT WHILE FILES ARE SORTED': PRINT : FLASH : PRINT 'DO NOT INTERUPT..

NORMAL

190 FOR I = 1 TO EN - 1:SN 0: FOR J . 1 TO EN - 1

200 IF NAM) < = NADU + I) THEN 220

210 TEN = MAUD:NMI) = NAS1J + 1):NAI(J + 1) = TE8:511 . 1

220 NEXT J

230 IF SW . 0 THEN I EN - 1

240 NEXT I

245 PRINT CHR$ (7)

250 REM

END OF SORT

260 NOTE : WAS St PRINT ' TIEN ON PRINTER AND SET PAPER ': PRINT : PRINT ' TO TOP OF FORM POSITION': PRINT : PRINT ' THEN T

AP ANY KEY...';: GET AND: PRINT AND: PRINT

270 PRINT CARS 141ePRIII'

280 PRINT CURS (91;'000'

290 PRINT : PRINT SPC( 15);'HASTER CATALOGUE PAGE I': PRINT

300 FOR X = 1 TO EN

310 PRINT SPEC 101; LEFTS (NAS(1),11; SPC( 21; RIDS (NRS(X),2,201;

320 PRINT SPC( 2); MINS (NAS(X),22,3); SPC( 2);DISC "; RIGHTS (NA$(X),41

330 IF. X / 55 = INT (X / 551 THEN PRINT CARS 1121: PRINT : PRINT : PRINT SPC( 15WMASTER CATALOGUE PAGE '0 INT /

551 11: PRINT

340 NEXT

350 PRINT CHITS (4);'PRI0'

360 END

370 PO m 0:RS m 0:SC . 0

380 REM

RESET ALL PARAMETERS FOR EACH DISC

390 SOSUB B40

400 BP = BA - 256tNT = 17:N5 . 15

410 TEN

MAIN LOOP FOR READING CATALOG

420 DP m BP 256

430 POKE TO 9, INT (BP / 256): POKE 10 4,NT: POKE 10 5,NS

440 CALL 768

414 GOSUB 880

460 IF EF . TR THEN 900

470 SC m SC + I:NT . PEEK (BP 11:NS . PEEK (BP + 2)

480 IF NT >0101D NS > 0 TIEN 420

490 REM PUSH DATA INTO 510I585

500 FOR CS = 1 TO SC

510 FOR SE . 1 TO 7

520 RS . (BA - 256) (CS 1 256) 11 (SE - 1) t 35

530 FT = PEEK (RS + 2)

540 IF ( PEEK IRS) = 255) OR ( PEEK (RS + 33) . 0) THEN 690

550 EN m EN + 1: REM UPDATE NO. OF ENTRIES

560 IF FT > = 120 THEN FT = FT - 128: REM IGNORE LOCKED CODE

(listing continued on page 162.)
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THE OFFICE OF
THE FUTURE

TODAY
The
heart of \ /

this office of the
future is the powerful new Osborne 1
portable computer, with 64k memory;
two disc drives and a built-in monitor.
The Osborne is linked to an Olivetti
Praxis 30 llcps daisy -wheel printer/
typewriter for printing your work

superbly. In addition you get a packet
of software (sold elsewhere for

up to 800) to make your
office of the future into

a word -processor
or a financial

planner.

3 The Olivetti Praxis 30 is a new style
electronic typewriter with its own

memory, automatic erase, and a double
keyboard which
gives you 14
extra characters.
Use your Praxis
on its own as a
prestige easy -to -
use typewriter,

or plug it into your Osborne and
use it as a high quality

computer printer.

O -COMPUTERS
A member of the C/WP Group

104-106 Rochester Row, London SW1
Telephone: 01-630 7575

PRACTICAL COMPUTING November 1982

OR LEASE FOR ABOUT
155 +VAT AND
52 A MONTH +

VAT FOR 33 MONTHS

2 Your Osborne and Praxis are a
remarkable combination. The

machines are so portable
you can carry them both
home instead of working
late. Plug them together
slip the Wordstar/
Mailmerge disc into
the drive and you
have a word -
processor as good
as costly dedicated
systems. Change
discs for Supercalc
and you have the
power of a dozen clerks
for your budgets. Then Osborne
types your work perfectly
on Praxis.
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(continued from page 160)
lines 180 to 250. It takes two minutes to
sort about 70 files into alphabetical order.
The file -type character is the first element
of the string, and all the files are sorted so
that Basic A files come to the head of the
list, followed by binary B files, then
integer, and so on. Files are ordered
alphabetically within each file type as
well. If more than 100 or so files have to
be sorted, it would be worth employing a
more rapid sort routine such as the
Quicksort. A printout routine for the
Epson MX-80F/T with a standard, non -
graphics parallel interface takes up the
remainder of the program so that the files
listing is neatly paged and margined.

You should keep an eye on available
memory space. As the number of files
mounts up, the string array occupies
more and more space, and there is no
routine to block an attempt to read one
disc too many. With Himem set to 20992,
with a machine -code sort program in
place. you can handle about 500 files;
higher settings will permit the handling of
still more files provided the Dim state-
ment in line 90 is amended. To some
extent the available memory display pro-
vides some warning, but it is impossible
to predict how many files will be found on
a specific disc and hence how much more
memory will be needed. With Himem set
to 34000 there should be room for some
700 files but the subsequent sorting of
that many files by bubble sort could take
for ever.

The program is liable to crash if discs of
different Dos versions are read, as might
happen if you have an old 13 -sector disc
mixed in with your 16 -sector discs. Re-
member also that the disc -reading routine
is installed at RAM location 768, $300,
even though the data it receives is parked
just below Dos.

Latching on
THIS PROGRAM by Craig Watson of Edin-
burgh is designed to illustrate how
machine -code routines and/or hexa-
decimal data such as shape tables can be
latched on to the end of an Applesoft
program and saved along with it on cas-
sette or disc as a single file. The Basic
program must first be typed in as listed,
though the Rem statements may be
omitted.

Enter the monitor by typing
CALL -151

followed by
AF.B0 (return)

This will list the contents of these two
memory locations which are used by
Applesoft to point to the end of the
program presently in memory - low -
order byte in AF, high -order in BO. For
example:
AF -56
B0-19
Do not worry if the contents are not
exactly the same as these - if you have

(continued on page 164)

(Listing continued from page 160)
570 IF FT = 0 THEN FT$ = 'T': 60T0 620

MO IF FT = 1 THEN FIN = 'I': GOTO 620

590 IF FT . 2 THEN FTS = 'A': GOTO 620

600 IF FT . 4 THEN FTf . 60T0 620

610 FTS = ',": REM ONE OF THE UNUSUAL FILE TYPES, E.6. 'R'

620 FS . PEEK (RS + 331:FS4 = S34 + STAN (FSI:FSS . RIGHTS (F58,31

630 HASTEN/ = "

640 FOR PO . 1 TO 20

650 NA = CHRS ( PEEK IRS + TN + P01)

660 MEM . RACER/ + NS

670 NEXT

680 HASTEN) . FTf + NA4(EN) + FSS + DAN

690 NEXT

700 NEXT

710 X9 = FRE 101

720 HOME : PRINT : PRINT 'ANOTHER DISC (1 OR NI n

730 GET ANS: PRINT ANN: IF ANN +. 'N' THEN RETURN

740 IF ANS < > 'Y' THEN 720

750 PRINT I PRINT 'FREE MEMORY = '09

760 PRINT : PRINT '( LAST DISC REF WAS ';011$;" I'

770 PRINT : PRINT 'PUT NEXT DISC IN. ENTER IT'S I.D.'

760 PRINT : INPUT 'ONLY 4 CHARS...';DAS

790 IF LEN (HSI < 4 THEN DOS . DNS + GOTO 790

800 IF LEN (DNS) > 4 THEN 700

810 PRINT : FLASH : PRINT 'WORKING MIT': NORMAL : PRINT

820 GOTO 370

830 REM

DISC READ SUBROUTINE AND PARRA. TABLE

840 RESTORE

850 FOR I . 0 TO 29: READ Y: POKE AD + X,Y: NEXT : RETURN

860 DATA 169,3,160,9.32,217,3,96,0,1,96,1,0,17,15,26,3,I96,134,0,0,1,0,0,96,1,0,1,239,216

870 REA.

ERROR CHECK ROUTINE

RETURNS ERROR CODE AS PAGE 97 OF DOS MANUAL (IBSTAT)

IN DECIMAL, NOT HEX '

880 IF PEEK 110 131 = 0 THEN EF . FA: RETURN

890 EF = TR: RETURN

900 PRINT : CALL - 1052: CALL - 1052

910 PRINT 'ERROR NO. '; PEEK 1I0 131;" TRACK '01T;' SECTOR ';NS

920 PRINT : PRINT 'YOU CAN TRY SANE DISC AGAIN, OR PUT A'

930 PRINT : PRINT 'FRESH DISC IN WITH NEW I.D.'

940 PRINT : PRINT : PRINT 'TAP ANY KEY TO CONTINUE...";

950 GET ANS: PRINT ANS: GOTO 710

MASTER CATALOGUE PAGE 1

A BRIAN'S THEME 006 DISC MAST
A COLOR DEMOSOFT 009 DISC MAST
A COPYA 009 DISC MAST
A DAYSPEC4:17/4/82 037 DISC D001
A DAYSPEC:1/5 037 DISC D001
A EXEC DEMO 010 DISC MAST
A GRID-PRINT 003 DISC D001
A HELLO 002 DISC D001
A HELLO 006 DISC MAST
A LIST-WTS II 024 DISC D001
A LITTLE BRICK OUT 028 DISC MAST
A MAKE TEXT 003 DISC MAST
A PHONE LIST 051 DISC MAST
A RANDOM 010 DISC MAST
A RENUMBER 013 DISC MAST
A RENUMBER INSTRUCTION 039 DISC MAST
A RETRIEVE TEXT 003 DISC MAST
A SPECMAST:17/11 041 DISC MAST
A WT-LIST IV 023 DISC D001
A WT-LIST V 018 DISC D001
A WT-LIST VI 020 DISC D001
A WTCONTROL:1/3 037 DISC D001
A WTCONTROL:BACKUP 042 DISC D001
B BOOT13 010 DISC MAST
B CHAIN 003 DISC MAST
B COMCARD 300BD EP 1S 002 DISC D001

B COPY.OBJO 003 DISC MAST
B FID 020 DISC MAST
B FPBASIC 050 DISC MAST
B INTBASIC 050 DISC MAST

(listing continued on page 164)
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WMAKITHEAPPLES

LIFE EASY
.

It's not just your pocket we guard at C/WP with our APPLE
prices that turn others green. We try to make your APPT Ework

better for you.
Ever cursed that Apple keyboard? Longed for a few more keys?
Well, C/WP is providing them. Nowyou can buy C/WP MANUAL II,

an extra row of 17 keys for your APPTY, II that nestles
snugly above the main keyboard. You'll find them easy and

convenient to use whether you are a super touch -typist or a
one -fingered wizard.

C/WP MANUAL II comes ready -programmed with 32 separate
functions for Wordstar or Visicalc for S89 plus VAT. IbrVisicalc,
MANUAL II gives you absolute cursor control. Or, for S30 plus

VAT MORE, we will custom -build a MANUAL II for you with
32 functions of your own, each with up to 64 characters.
Or if you really believe in ringing the changes, there is the

C/WP PROGRAMMABLE MANUAL II which can be programmed
in a minute from the keyboard. The 16 keys each produce up
to 128 characters. The keys retain their memory when your

APPLE is switched off, but can be changed as often as you like.
The price is S129 plus VAT.

Write or telephone now for full details of C/WP MANUAL II and
for C/WP's exciting new Autumn. Apple price list.

CPATP PRICES STILL TURN
OTHERS GREEN

C/WP
C/WP Computers
108 Rochester Row, London SW1P ldP
Telephone: 01-630 7444

PRACTICAL COMPUTING November 1982
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(continued from page 162)
the RAM version of Applesoft they will
certainly be different - since all the
able. Add 1 or 2 to the contents of AF,
machine -code routines are fully relocat-
and if any carry results, do not forget to
add it to the contents of BO.

The resulting address is the address
where you will begin to type in the hex
dump as listed, but using colons after the
addresses instead of dashes. Once this is
completed, the contents of AF and BO
must be adjusted to point to the last byte
in the hex dump, for example:

AF: 7B 1A (return)
Finally return to Basic by typing 3DOG

(continued on page 169)

(listing continued from page 162)
B MASTER CREATE 009 DISC MAST
B MUFFIN 027 DISC MAST
I ANIMALS 018 DISC MAST
I APPLESOFT 006 DISC MAST
I APPLEVISION 026 DISC MAST
I BIORHYTHM 017 DISC MAST
I COLOR DEMO 009 DISC MAST
I COPY 009 DISC MAST
T APPLE PROMS 003 DISC MAST
T DLXXOO 001 DISC D001
T MACHINE MAST 007 DISC D001

SAMPLE OUTPUT FROM TWO DISCS, INCLUDING DOS 3.3 MASTER.

DISC NAMES ARE ARBITRARY, NOT VOLUME NUMBERS

Latching on.

1 REM 1111111111111111111111111111111111

2 REM t 1

3 REM I ASTRO-F16HTER

4 REM $

5 REM I BY CRAIG M. WATSON 21/6/82 1

6 REM 1 1

7 REA 1111111181111$111$8111111,11111111

B REM

7 REM III DIMENSION CO-ORDINATE ARRAYS III

10 DIM X111),Y1111,SNIIII

99 REM III FIND END OF PROGRAM IN RAM III

100 NC = PEEK 11751 . PEEK (1761 1 256

199 REM III CALCULATE STARTING ADDRESSES OF M/C ROUTINES k SHAPE TABLES 111

200 SD = MC - 22

300 RC . MC - 32

400 HI . AC - 61

500 ST = MC - 291

599 REM tit SET UP POINTERS TO SHAPE TABLES ill

600 POKE 233, INT (ST / 256): POKE 232,51 - I INT (ST / 256) 12561

700 60TO 20000

999 REM III READ KEYBOARD ROUTINE ttt

1000 CALL RC:V = PEEK (7681

1100 IF V 212 THEN SY r SY - 5: IF SY ( 10 THEN SY = 10

1200 IF V . 214 THEN SY = SY . 5: IF SY ) 149 THEN SY . 149

1300 IF V 198 THEN VI = VX - 1: IF VX ( 1 THEN VX . 1

1400 IF V . 200 THEN VI = $(X + 1: IF VX ) 50 THEN VI . 50

1500 IF V = 199 THEN 60SUB 7000: 60T0 1000

1600 IF V . 160 THEN MI . 1:MY . SY

1999 REM III ERASE FIGHTER AT OLD POSITION i RE -DRAM AT NEM POSITION Ili

2000 HCOLOR. 0: SCALE= 1: ROT. 0

2100 DRAW 2 AT 50,SY: DRAM 2 AT 50,159 . 51: DRAW 2 AT 50, (SY - 51

2200 HCOLOR. 3

2300 DRAW 2 AT 50,SY: RETURN

2999 REM III ERASE STARS A UFOS BEFORE UPDATING CO-ORDINATES III

3000 FOR A = 1 TO 10

3100 HCOLOR. 0: SCALE. 1: ROT= 0

3200 DRAW SN(A1 AT XIA1,91A1

3300 NEXT A

3400 RETURN

3499 REM Ill RE -DRAW STARS 6 UFOS AT NEN POSITIONS III

3500 FOR A = I TO 10

3510 IF ISNIA) = 3) AND (X191 ( 101 THEN 3800

3600 HCOLOR. 3: SCALE. 1: ROT= 0

3700 DRAW SNIA1 AT 111011,91131

3800 NEXT A

3900 RETURN

3999 REM III ROUTINE TO UPDATE CO-ORDINATES OF STARS W UFOS III

4000 FOR B = 1 TO 10

4050 IF SW) = 3 THEN XIB) . XI) - IVX + 51: 60TO 4200

4100 XIB) = XIB1 - VS

4200 IF XIB1 ( 10 THEN 4400

4300 60TO 4800

4400 X(B) = 269:0(11) = INT 1 AND Ill 1139 101

4500 N = RND 111

4600 IF N ) 0.5 THEN SNIB1 . 3: 6010 4800

4700 SRI))) = 1

4800 NEXT B

4810 IF MI = 1 THEN D . 67: 605U8 IOIOO:MI = 0: 60TO 4900

4820 MI = 0:0 = 67

4900 RETURN

4999 REM III ROUTINE TO DRAW UFO EXPLOSION III

5000 HCOLOR. 0: SCALE= 1: ROT. 0: DRAW 3 AT XIE1,YIE1

5100 HCOLOR= 3: DRAW 4 AT X(E1,YIE1

5200 SOUND = 2: 60SUB 9000

5300 DRAW 4 AT XIE1,91E1

5400 X(E) = 0:SC . SC . IVX + 10): RETURN

5999 REM $11 ROUTINE TO DRAW FISHIER EXPL851IN III

6100 MCOLOR= 3

6200 SCALE= 2

6210 SOUND = 1: 60SUB 9000

6250 FOR P = 0 TO 63 STEP 8

6260 ROT. P

6300 R = 50:5 = SY

6400 HCOLOR. INT I AND (11 16 + 11: DRAW 4 AT R,S

6450 NEXT P

6460 ROT. 0

6600 FOR P
=
0 TO 63 STEP 8

6700 ROT= P

6800 HCOLOR. 0: DRAM 4 AT R,S

6810 NEXT P

900 RETURN

999 REM 111 ROUTINE TO DRAW HYPERSPACE 111

000 SOUND = 3: 60SUB 9000: FOR H = 1 TO 10: CALL HI: NEXT H

100 TI = TI - INT I AND (11 I 9 11: 60T0 11000

999 REM lit ROUTINE TO CHECK FOR UFO/FISHIER COLLISION III

000 FOR C=I TO 10

100 IF SNICI ( ) 3 THEN 8300

200 IF (MCI ( 69 AND XIC1 ) 5011 AND ((TIC) ( (SY . 71)1 AND (YIC) ) IISY - 7111 THEN 8500

300 NEXT

400 RETURN

500 1 = 7 - 1: 60SUB 6100: IF 2 . 0 THEN 30000

999 REM III ROUTINE TO GENERATE SOUNDS III

000 IF SOUND = 1 THEN POKE ISD . 11,5: POKE (SD . 151,140: CALL SD: RETURN

100 IF SOUND . 2 THEN POKE (SD . 11,20: POKE (SD 151,70: CALL SD: RETURN

300 IF SOUND . 3 THEN FOR A r 40 TO 5 STEP - 5: POKE (SD 11,A 10: POKE (SD + 15),A: CALL SD:

REIT A: RETURN

400 IF SOUND . 4 THEN POKE ISO 11,5: POKE ISD . 151,100: CALL SD: RETURN

500 IF SOUND = 5 THEN FOR A = 80 TO I STEP - I: POKE (SD + 11,5: POKE (SD + 15I,A: CALL SD: NEXT

A: FOR A = 1 TO 80: POKE ISD 11,5: POKE (SD . 151,A: CALL SD: NEXT A: RETURN

999 REM Ili ROUTINE DRAW FIGHTER LASER III

0100 HCOLOR. 6: HPLOT 0,99 TO 269,49

0150 SOUND .* I: 60SUB 9000

0200 FOR E = 1 TO 10

0250 IF SCE) I ) 3 THEN 10400

100 TI = TI - INT ( AND (1) 1 9 + 11: bUID 11000

999 REM III ROUTINE TO CHECK FOR UFO/FIGHTER COLLISION III

000 FOR C = I TO 10

(00 IF SNIC1 ( ) 3 THEN 8300

200 IF I(X(C) ( 69 AND XICI ) 5011 AND I(Y(CI 1 (SY 1111 AND (RIC) ) l(SY - 7)11 THEN 8500

300 NEXT C

400 RETURN

500 I = I - I: GOSH 6100: IF 2 . 0 THEN 30000

999 REM III ROUTINE TO GENERATE SOUNDS 111

000 IF SOUND . 1 THEN POKE (SD + 11,5: POKE (SD + 151,140: CALL SD: RETURN

100 IF SOUND = 2 THEN POKE (SD + 11,20: POKE (SD . 151,70: CALL SD: RETURN

300 IF SOUND = 3 THEN FOR A = 40 TO 5 STEP - 5: POKE (SD + 11,9 + IS: POKE ISO + 15),A: CALL SO:

REIT A: RETURN

400 IF SOUND . 4 THEN POKE (SD + 11,5: POKE (SD . 151,100: CALL SD: RETURN

500 IF SOUND . 5 THEN FOR A . 80 TO I STEP - I: POKE (SD 11,5: POKE (SD + 151,A: CALL SD: NEIT

A: FOR A . 1 TO 80: POKE (SD 4 11,5: POKE (SD . 151,A: CALL SO: NEXT A: RETURN

999 REM III ROUTINE DRAW FISHIER LASER lit

0100 HCOLDR. 6: HPLOT D,MY TO 269,MY

0150 SOUND = I: 60SUB 9000

0200 FOR E . 1 TO 10

0250 IF SNIP ( ) 3 THEN 10400

0300 IF HMI ) Y(E) - 51 AND (MY ( 9161 5)) AND IX(E1 ) 671 THEN 10600

0400 NEXT E

0500 KOLB. 0: HPLOT 0,41 TO 269,118: RETURN

0600 HCOLOR. 0: HPLOT D,MY TO 269,MY

0700 SOTO 5000

0999 REM III ROUTINE TO INITIALISE THE HI-RES SCREEN III

1000 HER :VX = 1:09 = 79:111 = 0:D = 67

1100 FOR J = 1 TO 10

1200 ICJ) = INT ( AND 111 1 259 + 101:9121 = INT I RND II) 1139 + 10)

1300 (NW = 1

1400 NEXT J

1500 60SUB 3500

1600 60SUB 2000

1700 RETURN

1999 REM 111 ROUTINE TO PRINT SCORE ETC. III

2000 HOME VTAB 21

2100 HTAB 5: PRINT 'SCORE=';SC;":2;* FINTERIS) REMAININ6'

2150 PRINT

2160 IF 01 ( 20 THEN FLASH

2200 HTAB 11: PRINT 'TIME REMAINING . ';i1

2250 NORMAL

2300 RETURN

2999 REM III ROUTINE TO DRAM UFO LASER i CHECK FOR HIT ON FIGHTER 1111

3000 M r RND III

3100 FOR K = 1 TO 10

3200 IF (5NIK1 = 31 AND (14 ) 0.4) AND (K < TI THEN 13400

3300 NEXT K: RETURN

3400 HCOLOR. 5: HALF XIK),Y(K) TO 0,YIK1:SOUND . 4: 60506 9000:T = K

3500 IF ITIK1 ) (SY - 6)) AND IYIK1 ( 1ST . 611 AND (1(K1 ) 701 THEN HCOLOR. 0: HPLOT X(K1,Y(K)

0,YIKI:2 = 1 - 1: 6050B 6100: IF 2 . 0 THEN POP : 60TO 30000

3600 HCOLDR= 0: HPLOT I(KI,Y(K) TO 0,9(K)

3700 RETURN

9999 REM III INSTRUCTIONS ROUTINE III

0000 TEXT : HOME

0100 MOAB 13: PRINT 'ASTRO-FIGHTER': HTAB 13: PRINT '11111$1$11111*

02077 PRINT : PRINT : PRINT

0300 PRINT ' YOU'RE MISSION IS TO DESTROY THE UFOS' (listing continued on page 169)
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GOODBYE TO FLOPPIES
WIATP INTRODUCES

A HARD DISC FOR £995.

C/WP have done it again. We proudly
announce the C/WP CONTOUR, a range of
British -made high technology 5 -inch
Winchester discs at prices starting below

1000.
Suddenly your micro -computer has

come of age. One little box, not much larger
than a floppy disc drive, stores up to 21
million characters. That size costs 1995
and stores the equivalent of more than 160
floppy discs, or 35 full-length books. And in
a maximum of around a fifth of a second
the C/WP CONTOUR finds any piece of
information your computer asks for.

C/WP CONTOUR is available now for
your APPLE II, Pet, IBM Personal, Sirius,
Superbrain and many other CP/M and 5100
machines. On APPLE the C/WP CONTOUR
supports DOS 3.3, Pascal and CP/M
operating systems.

Write or telephone for full details of
this great price breakthrough. Now you can
afford the luxury of a Winchester.

C/WP CONTOUR PRICE LIST
3Mb (formatted) 995
6Mb (formatted) 51195
12Mb (formatted) 1595
21Mb (formatted) 1995
Tape streamer back-up (21Mb 4min) 1495
All prices exclude VAT

C/WP FOR BIG VALUE
IN HARD DISCS

C/WP Computers
108 Rochester Row, London SW1P leJP

Telephone: 01-630 7444

 Circle No. 210
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Computer
Challenge
16 colours

pmfessional keyboard
full graphics
real sound

 Superb styling
 Choice of 16K RAM or massive 48K RAM
 Ergonomic keyboard with 57 moving keys
 28 rows x 40 characters high resolution
 Teletext/viewdata compatable graphics
 6 octaves of real sound plus Hi-Fi output
 Centronics printer interface and cassette port
 Comprehensive user manual
OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR:

 ELECTRONIC MAIL  TELESOFTWARE  PRESTEL

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO -DRIVE DISCS & SPEED PRINTER

FOR HOME: The ORIC-1 is the professional alternative for home computing.
Superbly styled, the 57 key layout is based upon computers costing many times more

than the ORIC, and will help the whole family to learn and understand computing,
right from day one. The ORIC incorporates an improved version of Microsoft Basic

for ease of programming and use. For the enthusiasts the computer has laser
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi

output for incredible effect. The communications Modem will
allow Telesoftware', message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
day to day problems. Software is becoming available for

payroll, accounts, stock -control, and many more systems
to help your day to day business organising and control.

In addition, the OW COMMUNICATIONS MODEM will
allow you to access up to 200,000 pages of Prestel
information, to send and receive 'electronic mail',
to book hotels, and flights (and pay for them) and to
look at the latest stock -market and share indexes.

In short the ORIC-1 is a must for all businesses
large or small.

HOW TO ORDER YOUR ORIC-1: By phone:
Just ring our telesales number Ascot (0990) 27641.

By post: You can pay by cheque, postal order
ACCESS - BARCLAYCARD -AMEX - DINERS.
(Please allow 28days for delivery).
Money back if not satisfied.
©Copyright ORIC PRODUCTS INTERNATIONAL1982
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EXCITING NEW
frIfirlin

ICRO
COMPUTER

1YEAR ON -SITE
MAINTENANCE.

TABS SOFTWAR
TO SUIT APPLICATION.

FULLTRAINING.
A TEC LETTER

QUALITY PRINTER.
TOTALVALUE
£5000
*VICTOR 9000 and SIRIUS
are manufactured
by the same
company.

More power on the
DRGVICTOR 9000

The DRG Victor 9000 is a new
generation 16 bit micro with the power
to rival many minicomputers.

Designed to meet the need for more
powerful business applications, its
1.2 MB of floppy disk is expandable to
2.4 MB of floppy disk creating the
flexibility to cope easily with longer
customer files, company records and
word processing. Circle No. 212
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How
to qualify

Visit a one day free seminar
where TABS software will be
demonstrated on the DRG Victor 9000
OR Buy the new TABS paperback
manual.

How to enter
Each entrant must complete a

competition entry form. This will
include answering simple questions

AIM

about TABS on DRG Victor 9000
and writing no more than 300 words

on why you need a microcomputer
accounting system. Competition entry
forms are available from any of the
participating Accredited Dealers listed
below or from TABS at any of the one
day seminars also listed below.

Closing date for entries is December
31st. The winner will be announced in
the Daily Telegraph by February 1st.

TABS FREE SEMINARS. LONDON Great Eastern Hotel 19 Oct. 20 Oct. 16 Nov. NOTTINGHAM George Hotel 6 Oct. 2 Nov 30 Nov. MANCHESTER Grand Hotel4 Oct. 4 Nov BIRMINGHAM Crest Hotel 12 Oct
9 Nov. EDINBURGH Caledonian Hotel 27 Oct. 25 Nov NEWCASTLE Holiday Inn 26 Oct 23 Nov. CARDIFF Park Hotel 14 Oct. 11 Nov. BRISTOL UnicornHotel 18 Oct EXETER Royal Clarence Hotel 8 Nov

PARTICIPATING DEALER ' LONDON: Andrew & Co 01 402 6911; Data Management Systems 01 739 8692; Q.E.D. Computers 01 959 7403/8346. AVON: Colston Computer Centre Ltd 0272 276619. BERKSHIRE:
Decision Support Systems Ltd 0628 76887; Thames Valley Systems 0734 581829. BUCKINGHAMSHIRE: Cardinal Computers Ltd 06284 73776/73074. CHESHIRE: Desktop Computing 0925 415415.
DERBYSHIRE: FBC Systems Ltd 0332 365280. DEVONSHIRE: Keel Data Systems 054 884 3520. ESSEX: Humac Computer Services Ltd 0708 752005. GLOUCESTERSHIRE: Computer Shack 0242 584343.
KENT: A.E.C. Business Systems 0732 864829; Page One Systems Ltd 0279 416808; The Data Processing Co Ltd 0303 41618. LANCASHIRE: Mipac Services 0524 62033. LINCOLNSHIRE:
ZR (Computers) 0522 31621 MANCHESTER: SumnerJackson & Co Ltd 061 832 8261 NORFOLK: Synergy Computer Systems Ltd 0603 503015/6/7. NOTTINGHAMSHIRE: Micro People
Ltd 06076 69117. SOMERSET: Computer Sales & Marketing 06438 3526; The Computer Room 0935 73023. SURREY: Computron 01 943 1113; Interlex Ltd 01 943 0968:
Micro -Engineering Ltd 01 397 8137. SUSSEX: Computaccount 08926 5765. TYNE & WEAR: Microcore 0632 846878; Quality Micro Products 0632 614646. WEST MIDLANDS: Beta
Computer Services 0676 34664; Datacraft (Computer Systems) 021 705 1906; I.S.L. Ltd 0922 26282; P.J. New Computers Ltd 021 742 6801. WILTSHIRE: Fyne Computing
0722 20323; J. R. M Software Ltd 02214 65691 WORCESTERSHIRE: Spinks Computer Systems Ltd 0905 29466. NORTHERN IRELAND: FAGS 0662 47618. WALES: DYFED:
Aberdata 09745 344. SOUTH GLAMORGAN: Data Plant 0222 40411.

Please send me copy/ies of the new TABS paperback
manual @ £10 per copy Company

For more information about TABS on the DRG Victor 9000 please 'phone Andover (0264) 58933 or write to TABS Ltd, Sopers House, Chantry Way,
Andover, Hants SP10 1 PE. or DRG Business Machines, 1314 Lynx Crescent, Winterstoke Rd., Weston -super -Mare, Avon BS24 9DN.

Name

Plus competition entry forms (1 per manual). Address

I enclose cheque/postal order for £ Tel. Number

URG
BUSINESS
MACHINES

Accounting
1111_,  SV,I CM 
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Open file: Apple

(listing continued from page 164)
20400 PRINT 'THAT WILL FLY AT YOU FR8 THE RIGHT OF' 21800 60SUB 1000

20500 PRINT 'THE SCREEN.': PRINT 21900 60SUB 3000

20600 INVERSE : PRINT 'THE FASTER YOU SO, THE HIRER YOUR SCORE' 22000 GOSUB 4000

20650 NORMAL 22100 605UB 3500

'20700 PRINT ' YOUR CONTROLS ARE :-' 22200 60SUB 8000

20800 PRINT ' T (UPI' 22250 60SUB 13000

20900 PRINT ' FIDECELERATEI HIACCELERATE1' 22300 TI = TI - I

21000 PRINT ' V (DOM' 22400 IF 11 . 0 THEN 30000

21050 PRINT 22500 WO 21700

21100 PRINT ' PRESS '6' FOR HYPERSPACE' 29999 REM 111 END OF RARE ROUTINE 111

21150 PRINT 30000 HOME : VTAB 23: HTAB IS: FLASH : PRINT 'GAME OVER':SOOND = 5: 60SUB 9000: FOR A . I TO 2000:

21200 PRINT 'PRESS SPACE TO FIRE LASER' NEXT A: NORMAL : TEXT : HON : VTAB 12

21300 PRINT : PRINT : PRINT *0000 LUCK....' 30100 IF Z  0 THEN PRINT 'TOO BAD, YOU RAN OUT OF FIGHTERS.': 60T0 30250

21400 'FMB 24: PRINT 'PRESS ANY KEY TO RESIN ';: SET Al 30200 IF TI . 0 THEN PRINT 'TOO BAB, YOU RAN OUT OF TIME.'

21500 HOME :SC . 0:0 . 5:11 . 200 30250 VTAB IS: PRINT 'YOUR SCORE WAS ';SC

21599 REM 111 MAIN PROM DRIVER ROUTINE 111 30300 VTAB 23: PRINT 'RUN WIN 7 (Y/N1':: INPUT Al

21600 60SUB 11000 30400 IF AS 'N' THEN RUN

21700 BOOB 12000 30500 TEXT : HOME : END

Latching -on shape table.

1958- 04 00 OA 00 10 00 53 00

1960- 77 00 3E 24 2D 36 04 00

1968- 09 18 08 18 30 36 36 1E

1970- IE OC 18 OB 4E 2D 2D 2D

1978- 20 F5 3F 3F 3F 3F F7 2D

1980- 2D 2D 2D OD 18 08 18 OH

1988- 08 DB DB 30 2D 15 2D 2D

1990- 2D DF DB DB OF 2D DE 2D

1998- 2D 2D 2D 2D 2D 2D DF DB

1900- DB DB DB DB 3F 2C 16 3F

1908- 38 27 00 60 OC 2D B5 D2

1980- DB 73 OE 2D 25 IC OC 18

1988- 08 IE 3E OD 30 26 08 18

1900- 08 OE OE OE 96 DB OC OC

19C8- 3C 30 BE 24 24 04 00 18

1900- 3F 5F 4D 09 18 EO 1C 4D

1908- 97 92 F3 1E 4D 09 18 30

19E0- OE OC 18 08 18 08 D8 64

19E8- 96 21 OC OC 96 02 33 OE

19F0- OE OC 18 08 OE OE 25 08

19F8- 18 08 98 DB OC OC B5 DA

1000- 2D 2D 2D 2D OD 25 D8 DB

1008- B3 12 OC 18 08 18 08 18

1010- F8 OB 18 OF F8 DB DF FB

1018- 98 DF 92 DF 92 52 89 96

IA20- 5A 09 4D 49 4D 4A 4D 68

1028- 11 4E 21 OF DB DB DB DB

1030- 1B 08 18 08 58 D9 1B OF

1038- 18 08 18 38 04 00 A9 00

IA40- 85 00 A9 20 85 01 AO 85

1048- B1 00 49 FF 91 00 E6 00

1050- DO F6 E6 01 A5 01 29 IF

1058- DO EE 60 AD 00 CO BD 00

1060- 03 AD 10 CO 60 AO 05 A2

1068- 00 8A 18 E9 01 DO FC BD

1070- 30 CO ES EO 50 DO F2 88

1078- DO ED 60 4D

(continued from page 164)

if you have Dos, or Ctrl -C; do not use
Ctrl -B. Then save the program in the
same way that you would save an ordin-
ary Basic program.

The game itself involves shooting down
UFOs which move across the screen from
right to left. The T and V keys move your
fighter up and down the screen. Pressing
the H key causes the stars and UFOs to
scroll across the screen faster, and F will
slow them down. Pressing G causes a
jump to hyperspace, which also causes
the time to be decreased by a random
factory of between one and 10 units, and
the space bar fires your laser. The num-
ber of points scored for each UFO de-
pends on how fast you are moving.

Bomb Run
BOMB RUN by Douglas Chapple of Noke,
Oxford is a fast action game where the
object is to bomb the skyscrapers. Slow-
ly you are losing height and to prevent
crashing you must destroy the buildings.
You can fire only one bomb at a time and
at the end of the game the percentage of
buildings destroyed is displayed. It is
highly addictive and once mastered can
be made more difficult by changing the
Random statement in line 240.

The program uses PDL(1) but could be
changed to use the keyboard by activat-
ing the keyboard strobe.

Bomb Run.
10 REM ** BOMB RUN **
20 REM ** WRITTEN BY **
30 REM ** PIERS CHAPPLE **
40 REM **
50 REM **
60 G0SUB 700
70 GOSUB 430
80 REM **
90 REM **** PLOT PLANE MOVEMENT
100
110
120
130

REM **
FOR W = C TO
FOR 0 = A TO B
PLOT 0.W: PLOT 0.W - 1: PLOT
0 + 1.W: PLOT 0 + 2.44

140 REM **
150 REM ** HAS PLANE CRASHED?
160 REM **
170 IF SCRN( (0 + 3).14) > 0 THEN

HOME : PRINT "YOU CRASHED":
GOTO 890

180 REM **
190 REM ** HAS PLANE SUCCEEDED?
200 REM **
210 IF N = Y THEN GOSUB 1020
220 REM **
230 REM ** ERASE PLANE AND ?BOMB

240 REM **
250 COLOR= 0
160 PLOT 0.W: PLOT Q.W - 1: PLOT

+ 1,W: PLOT 0 + 2,W
270 IF P = 1 THEN PLOT X1,Y1

1

290 REM **
100 REM ** HAS BOMB LANDED?
300 REM **
310 IF Y1 = 40 THEN P = 0:X = PEEK

(SD) + PEEK (SO) - PEEK 'S
0) + PEEK (60):Y1 = 0

320 COLOR= 15
330 REM **
340 REM ** FIRE BOMB?
350 REM **
360 IF P = 0 THEN K = PEEK ( -

16286): IF K > 127 THEN XI =
+ 2:Y1 = H + 1:F! = 1

370 REM **
330 REM ** PLOT ?BOMB
390 REM **
400 IF P = 1 THEN PLOT X1,YI:Y1

= Y1 + 1

410 NEXT 0.W
420 END
+30 GR
440 HOME
450 OMB 21: HTAB 14: PRINT "BUE

NOS AIRES"
460 REM **
470 REM **** BUILD CITY
480 REM **

490 FUR F = 3 TO 38
500 M = INT ( RND (1) * 14) + 2
510 2 = INT ( RND (1) * 17) + 18

520 COLOR= M
530 'OLIN 7,39 AT F
540 NEXT F
550 REM **
560 REM ** CALC. AREA OF CITY
570 REM **
580 FOR MN = 20 TO 39
590 FOR NM = 3 TO 38
600 IF SCRN( NM,MN) 3 0 THEN LO

= LO + 1

610 NEXT NM
620 NEXT MN
630 COLOR= 15
140 A = 0:B = 36:C = 1:0 = 39:Y =

39:S0 = - 16336
650 RETURN
660 END
670 REM **
680 REM **
690 REM **
700 TEXT : HOME : HTAB 16: FLASH

PRINT "BOMB RUN"
710 NORMAL
720 VTAB 7: PRINT " THE TOWN IS

INVERSE PRINT "

INTRODUCTION

730 PRINT : HTAB 3: PRINT "YOU";
: NORMAL : PRINT " ARE THE P
ILOT"

740 PRINT i PRINT : PRINT "THE 0
EJECT IS TO REDUCE THE CITY
TT :r

750 PRINT "RUBBLE BEFORE YOUR PL
ANE RUNS INTO THE"

760 PRINT "BUILDINGS. THE FUTUR
E OF ENGLAND"

770 PRINT 'DEPENDS ON YOU ALONE!

780 PRINT
790 PRINT "TO FIRE A BOMB, PUSH

THE FIRE BUTTON ON"
800 PRINT "PADDLE NUMBER ONE"
810 PRINT : PRINT ; PRINT : PRINT

SPC( 8)"HIT ANY KEY TO CONT
PALE"

320 VTAB 1: HTAB 20; GET Xx
830 HOME
840 P = 0
850 RETURN
860 REM **
170 REM ** CALC. AREA REMAINING
880 REM **
890 FOR MN = 20 TO 39
900 FOR NM = 3 TO 38
910 IF SCRN( NM.MN) > 0 THEN LH

= LH + 1

920 NEXT NM
930 NEXT MN
940 REM **
950 REM ** DEDUCT PLANE 0, ?BOMB
960 REM **
970 LH = LH - 4: IF P = 1 THEN LH

= LH - 1

980 SC = (LH / LO) * 270
990 PRINT : PRINT : PRINT "YOU 0

ESTROYED ";100 - INT (SC)."
% OF THE CITY"

1000 GOTO 1070
1010 END
1020 HOME
1030 REM **
1040 REM ** REPLAY?
1050 REM **
1060 PRINT "WELL DONE ---YOU WIN"

1070 PRINT "TO PLAY AGAIN-HIT AN
Y KEY EXCEPT 'S'";: GET A$

1080 IF A$ < 3 "5" THEN : CLEAR
: GOTO 70

1090 HOME : TEXT : HOME s END
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One Apple or Commodore Pet
and £899 PLUS VAT

canmake a lot of pies...
... and charts. And graphs.

Introducing the New Personal Computer
Plotter from Hewlett-Packard now obtainable at
Laskys.

You can use your Apple or Commodore Pet
computer to generate your own presentation
charts, graphs and pie charts. How? Simply add
on the new high quality, low cost HP 7470A
Personal Computer Plotter.

The 7470A helps you save
time, save money and lets you
communicate quickly,
accurately and
effectively.

The eye is faster
Data, when

visualized graphically,
becomes information fast.
Charts and bar graphs can
make any presentation clearer
and more readily understood.
But asking your staff to produce the graphics for
your next presentation doesn't ensure accuracy
or artistic talent. And going to outside suppliers
can be costly. Combined with your Apple'"'or
Commodore Pet Computer, the new HP 7470A
plotter does the communicating for you. Quickly.
Logically. And with off -the -shelf software.

Fast and Pretty
The 7470A gives you high plotting speed

with excellent line quality... faster than any
competitive small plotter. On top of all that, it
comes in an attractive design package that looks

nice on your desk. And it does it for only £899
plus VAT

Count on it
The 7470A is built the Hewlett-Packard Way.

To last. Designed and engineered with only a few
parts,none of which require adjustment.

And with customized integrated circuits
that ensure reliability.

Pen Pals
The HP 7470A has two

single -pen stables. Using
different colour pens you

can create colour plots
using up to ten

colours.
An option

you'll want, too
For only £64.92

plus VAT you can also get a
17057A Overhead Transparency Kit
that turns your plots into trans-

parencies for overhead projectors. For "I need it
tomorrow at 9.00am!" meetings, it's a necessity

Start plotting your next presentation at Laskys
Stop in at your nearest Laskys

Microcomputer Centre today and test -run the
HP 7470A. Once you see it demonstrated you'll
find a hundred ways to make your own Apple"
or Commodore Pet presentation charts, graphs
and pie charts.
Prices are correct at time of going to press. All offers subject to availability.
All credit offers are subject to acceptance.
 Arranged with Lombard Tricity Finance Limited on approval of application. Please ask for written
details. Typical APR 34.2%.
 Normal domestic use only

L. The Acted Division of the Ladbroke Group

liA4111E/Fic
Microcomputer Departments at
LONDON & HOME COUNTIES. 471/473 OXFORD ST, Wl, 014934623. 7/9 QUEENSWAY W2, 01229 6425 (Also open Sun.12 to 6pm).
42 TOTTENHAM COURT RD., W1 01-636 0845. BROMLEY 22 Market Square, 01464 7829. KINGSTON Eden St., 01-546 1271. LUTON
192 Arndale Centre. 0582 38302. SLOUGH Queensmere Centre., 0753 24401. WATFORD Charter Place, 0923 47488.
SOUTHERN ENGLAND. BRISTOL 16/20 Penn St., 0272 20421. MAIDSTONE 79/81 Week St., 0622 678165.
MIDLANDS & NORTH. BIRMINGHAM 19/21 Corporation St., 021-632 6303. CHESTER 7 The Forum, Northgate St., 0244 317667. LIVERPOOL
33 Dale St., 051236 2828. MANCHESTER 12/14 St. Mary's Gate, 061832 6087. NOTTINGHAM 1/4 Smithy Row, 0602 415150.
PETERBOROUGH Queensgate Centre, 0733 313513. PRESTON 1/4 Guildhall Arcade, 0772 59264. SHEFFIELD 58 Leopold St., 0742 750971.
YORK 10a Coney St., 0904 641221.
SCOTLAND. EDINBURGH 4 St. James Centre. 031-556 2914. GLASGOW 22/24 West Nile St., 041226 3349.

LAIK Iff
STEREOCLUB

A service provided in
association with Unicredit
finance Ltd. Please ask for
written details. APR 33.7%.
If you pay by Bankers Order
138 5% for other methods
of payment)

MI=
 Circle No. 213
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Open file: Sinclair

Coloured circles
A SHORT PROGRAM by M Thurston
of Gorton, Manchester, for a 16K
ZX Spectrum, demonstrates some of its
high -resolution colour graphics.

The program produces an ever-chang-
ing multicoloured circle, which repeats
endlessly.

Coloured circles.
1 RANDOMIZE : BORDER

0: CLS
0: PAPER

2 INK INT (RND*6) +2
10 FOR n =0 TO 359 STEP INT (RN

D*20) +1
20 LET p=n*PI,180: LET a=13$04-8

0*COS p: pLET b=88+80*SIN
30 PLOT a,b: DRAW OVER 1;13e-a
40 NEXT n
50 GO TO 2

Tabulating data.

ln input a
20 i+ then .Nnto 60
30 it AD.';Ic:iqqqqqR.4 thPn let a=a+1
40 let x=int (ln a*0.43429448206)
51_1 print tab 15-r::; a
60 i+ A->1.71 And e<0.1 then print tab 15;0;a
70 i t a>0.1 and a<1 or a=0 then print tab 15; a
80 .intn 1A

Rounding.

10
1217.1

41,1

fla

70
an
9n
Inn

let n=4
input a
print a,

then cin

let b=int (In a+43429448206)
let a=a*10**((n-1)-b)
let a=int(A.-F4_i.F0

let a=a410**03-(n-1))
Print a
:ioto 1;1

Numbers and tables
A COUPLE OF useful routines for use on
the Sinclair ZX-81 were sent by Richard
Sterry of Wakefield, West Yorkshire.
The routines could be adapted to suit any
micro.

The first demonstration program is for
tabulating a column of numerical results
so that the decimal points are aligned, a
much clearer and more pleasing presenta-
tion than the usual alignment of the most
significant digits.

Line 40 is equivalent to
LET X=INT (LOGioA)

and is used to determine the tabbing
needed by checking the magnitude of the

variable A. Line 30 is a "cheat" to prevent
errors in tabbing due to the rounding of
the LN function. Line 60 inserts a leading
zero in front of the decimal point for
numbers less than 0.1, whereas this is
already present on numbers between 0.1
and 0.9999 etc.

The program works for numbers from
0.00001 up to but not including 1 E 13,
that is all numbers not presented in scien-
tific notation by the ZX-81. Negative
numbers are not catered for, but this
could easily be achieved if required.

The second program is for rounding a
variable A to a certain number of signifi-
cant figures, set by the value of N. The
variable A is printed before and after

rounding, to demonstrate that it works.
In practice, one would omit line 10, and
substitute the value of N in the N-1
term in lines 60 and 80.

The program works with any mag-
nitude of number, although negative
numbers have not been catered for;
something which can easily be remedied
if required. Line 50 is used to check the
magnitude of A; the alarming -looking
fraction is in fact logioe. Line 60 then
alters the magnitude of A prior to round-
ing in line 70, while line 80 restores A to
its original magnitude. Line 40 is vital to
prevent the program crashing. The ZX-
81 does not like trying to calculate In.

Multiplication
THE PROGRAM N -Factorial accomplishes
high -precision arithmetic on the ZX-81,
writes J Verhoeven of Oisterwijk, The
Netherlands. The method is derived from
ordinary long multiplication technique:
multiplication begins at the right with the
least -significant digit and ends with the
left -most or most -significant digit. Single
digits of the multiplier are paired with
single digits of the multiplicand, and the
multiplication proceeds a pair of digits at
a time.

In high -precision multiplication a simi-
lar process is carried out using four -digit
numbers in place of single decimal digits.
An array of X elements is set up.

A(X) is set to 1, and multiplication
then starts, beginning with A(X) and
ending with A(1). When A(X) exceeds
9,999 a carry is calculated in order to
keep A(X) four digits long or less. The
carry is later added back to the next
element of the array A(X -1).

When A(X) reaches 0 all elements are
shifted up one place - the contents of

(continued on next page)
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Open file: Sinclair

(continued from previous page)

A(X -1) are placed in A(X), and so on.
To keep record of the number of zeros
shifted out, a variable is increased by four
just before a shift starts.

The approximate value of n! is calcu-
lated using Stirling's formula:

n!=
e

X V/1;1.77

It is accurate to a few percent, and the
program uses it . to calculate the total
number of digits in n! To save space in
memory, the number of zeros may be
subtracted - every 10 multiplications
yield two zeros. The number of elements
of the array is now determined by taking
the base -10 logarithm of n!, subtracting
the approximate number of zeros, divid-
ing this by 4, since each element contains
four decimals, and adding two elements
for safety.

To display all the digits a type of "Print
Using" routine is set up by the program.
A variable Flag suppresses zeros that
have no mathematical significance.

After selecting Fast mode in line 85 the
number of elements for the array is calcu-
lated. Variable Nul is used to keep record
of the number of zeros shifted out.

Lines 200 to 220 multiply all elements
by the same number; the carries are
performed in lines 230 to 290. In lines 300
to 390 the zeros are shifted out of A(X).

Line 395 slows down the processor to
display the result in SloW mode, and is
followed by the Print Using selection. As
long as Flag is equal to 0 no significant

Multiplication.
1 REM FRCULTEIT/FRCTORIRL
2 REM J.VERHOEVEN MOLEN5TR.5
3 REM 5061 MD OISTERWIJK
4 REM 01-05-1982
9 REM INSTRUCTIONS
10 PRINT -CRLCULATION OF N-FRC

TORIAL.
20 PRINT "THE PROGRAM CRLCULRT

ES RLL Tt DIGITS PRESENT IN N-
FRCTORIRL,.

30 PR INe "CONDITION N.3500, R
ND PROBABLY EVEN SHRLLER (THRT I

R 16KRAMPRCK)
60 PRINT "UMICH FRCTORIRL
70 INPUT NO
80 PRINT NO,,,
el IF N0:0 THEN GOTO 85
82 PRINT "0 FRCTORIRL = 1 *1E0
83 GOTO 60
85 FRST
66 REM SPEEDING UP
90 LET NO=INT R55 NO
100 LET CI=(NO*(LN NO-1)4-.5*LN
(2*P1040))/uN 104-1
110 LET _
111 REM CO=NUMBER OF ZEROS
120 LET C=INT ((C1 -00).--4)r2
130 DIN R(C)
140 LET R(C)=1
145 LET NUL=0
150 FOR N=NO TO 2 STEP -1
200 FOR X=C TO I STEP -1
210 LET R(X)=A(X)+N
220 NEXT X
230 LET CRRRY=0
240 FOR X=C TO 1 STEP -1
250 LET R(X)=R(X)+CARRY
270 LET CRRRY=INT tAlX)/1E4)
280 LET A(X)=R(X)-1E4i)CARRY
290 NEXT X
300 IF pi(c)Kort THEN GOTO 390
310 LET NUL=NUL+4
320 FOR X=C-1 TO 1 STEP -1
330 LET A(X41)=RtX)
340 NEXT X
350 LET R(1)=0
390 NEXT N
395 5LOU
400 PRINT NO;" FRCTORIRL =
410 LET FLRG=0
411 REM FLRG=0 HERNS.RLL R(X)
412 REM UNTIL NOU CONTRIN ONLY
413 REM ZEROS.
414 REM FLRO=0 IS A ZEROSUPPRES

SER
419 REM SORT OF "PR/NT-USING-
420 FOR X=I TO C
425 DIM R$(4)
430 IF R(X),::.0 THEN LET FLRG=FL

RO+1
440 IF FLRG=0 AND R(X)=0 THEN

OTO 530
400 IF NOT.....1FLAGk)0 AND R(X)=0)
THEN Gar° 455
451 LET R$=-0000-
452 GOTO 520
460 LET 0=4-INT (LN A(S)/LN 10)
470 `IF 8*=5TR* AlX)
470 IFE FLAG)1 THEN LET AS( TO 9
-1)=0000
480 LET A*(0 TO 4)=B$
520 PRINT P0;
530 NEXT X
540 PRINT -*1E

Memory saver.

LD HL, 12355-3:
PUSH ML
POP DE
LD HL, (23730)
XOP A
5BC HL.DE
PUSH ML
POP BC
RET

REm TTT T ,,,,,
10 FOP ,1=23760 TO 23773. PERO

3 POKE .1,.3 NEXT .1
100 DATA 42,101,92,229.209.4=,
101 DATA 62
102 DATA 229193,203
995 REM
996 REM MEMORY TEST
937
996
999
1000
1001
1002
1003
1004
1005
1006
1007
1005

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

by t3i iL Long

ENTER LINES 1-102.
RUN ONCE. THEN DELETE
10.100.101. AND 102.
-PRINT USR 23780"
WILL GIVE THE NUMBER
OF BYTES OF
FREE MEMORY LEFT,

digits are present in the elements of the
array. When Flag is equal to 1 the most
significant digits are to be printed out.
The Flag variable is used to ensure that a
number, for example 34, is not printed as
0034.

When Flag is greater than 1, all appear-
ing zeros have to be displayed. Variable
Q is used here to fill up A$ with zeros, if
necessary.

The program calculates 100! in four
minutes; 250! takes about 30 minutes.

Memory saver
ON THE SPECTRUM only about 8.5K of
program can be entered in the 16K of
RAM provided because of the extremely
large display file, writes Bill Longley of
Colchester, Essex.

The straightforward way to find out
how much memory you have left in Basic
is:

PRINT PEEK 23730 PEEK 23731-256-(PEEK

23653 PEEK 23654 256)

which takes up an incredible 74 bytes.
With this program, the line

PRINT USR 23760
only 13 bytes long.
Enter lines 1 to 102, Run once, then

delete lines 10, 100, 101 and 102. The
routine can then be merged into any
program, but it must be the first line. If
you type in

POKE 23756,0

then the line will always be the first, as
zero is the lowest number possible for a
line number.

Factorials.

CALCULATION OF N -FACTORIAL.
THE PROGRAM CALCULATES ALL THE
DIGITS PRESENT IN N -FACTORIAL.
CONDITION: N43500, AND PROBABLY
EVEN SMALLER fTHAT IS,WITH A 16K
RAMPACK).
WHICH FACTORIAL 250

250 FACTORIAL = 3232856260909
10773232081455202436847099484371
76737806667479424271128237475551
11209488817915371028199450928507
35318943292673093171280899082279
10302790712819216765272401892647
33218041186261006832925365133678
93908956993571353017504051317876
00772479330654023390061648255522
48819436572586057399222641254832
98220484913772177665064127685880
71531289787776729519139908423438
73444029041523710118603241787320
65818848206247858265980884882554
8800*1E 60

250 -FACTORIAL TAKES ABOUT 30
MINUTES CALCULATION TIME
CALCULATION OF N -FACTORIAL.
THE PROGRAM CALCULATES ALL THE
DIGITS PRESENT IN N -FACTORIAL.
CONDITION: r3500, AND PROBABLY
EVEN SMALLER CrHAT 15,W/TH A 16K
RAMPACK).
WHICH FACTORIAL 69

69 FACTORIAL = 1711224524281413
11372468338881272839092270544893
52036939364804092325727975414064
7424000*1E 12
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Summa Cum Laude!
Just three years ago, Intertec stunned

the microcomputer industry when its
SuperBrain' desktop computer gradu-
ated with honors . . . outperforming all
the others by achieving the best price/
performance ratio in its class. Today,
that scholastic achievement remains un-
challenged. At least until now.. .

Announcing SuperBrain II" . . . our
latest microcomputer marvel that's des-
tined to be the "Most Likely to Succeed"
in the Class of '82. With thousands of
SuperBrains in use worldwide, it's no
surprise that SuperBrain II users have
given our new model the highest honors
yet. Standard features include a powerful
64K of internal memory, a CP/M* oper-
ating system, a 24 line x 80 column
display on a 12 -inch non -glare screen, a
full -featured ASCII keypad with operator
convenience keys, twin Z80 processors
and dual RS -232 communications and
printer ports. But SuperBrain II out-
smarts its Class of '79 counterpart by

offering leaner pricing, more features and
better overall system performance. New
SuperBrain II features include a faster,
enhanced disk operating system, a li-
brary of new visual attributes including
reverse video, below -the -line descen-
ders and impressive graphics capabilities
and Microsoft BASIC - all included at
absolutely no extra cost!

SuperBrain II's internal circuitry has
also been completely redesigned and is
now computer tested to ensure optimum
field reliability. Plus, there are four new
SuperBrain II models from which to
choose, offering disk storage capacities
from 350K bytes to 10 megabytes! But,
best of all, prices start as low as $2,495,
including software!

Of all the single -user microcomputers
available today, our SuperBrain II is
certainly in a class by itself. Not only
does it outprice and outperform its com-
petitive classmates, it's also backed by
our comprehensive customer protection

*Registered trademark of Digital Research tMicrosoft is a trademark of Microsoft Corporation.

See us at COMDEX/EUROPE, November 8-11, 1982, Amsterdam. Stand 324.
PRACTICAL COMPUTING November 1982

programs - depot maintenance, ex-
tended warranties, a satisfaction guaran-
tee and a factory sponsored users group.
All in all, the SuperBrain II rs' represents
the most incredible microcomputer value
we've ever seen (or probably ever will
see) in a long, long time.

Contact your local dealer or call or
write us at the address below for more
information on our full line of single and
multi-user microcomputers. Ask for our
SuperBrain II "Buyers Guide" and find
out why so many microcomputer buyers
who insist on quality and value . . . insist
on Intertec.

,INTERTEC
L_DATA

SYSfEMS.
2300 B oad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

 Circle No. 214
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The following features make this small
controller ideal for personal and OEM
use:

 1024 BYTES 2114 RAM Memory
 2K or 4K EPROM Memory (2716 or

2532)
 6522 VIA for Input/Output
 2 8 -Bit bidirectional I/O ports
 Each line individually

programmable to be input or
output

 2 16 -Bit programmable Time/
Counters

 TTL and CMOS Compatible
 6502 CPU
 All I/O lines are brought off the

board to the edge connector
 All assembled and tested cards are

1111.FOR SIMILAR SIZE Z8, Z80 MICRO CONTROLLER PRICES SEE

burn -in tested for at least 48 hours
The 6502 Single Board Computer is de-
signed for control functions. It is de-
signed to control:

 Home Security System
 Heating Systems
 Lighting Systems
 Solar Heating and Power Systems
 The World!

Documentation includes sample pro-
gram to test I/O lines and memory. 6522
Data Sheets are also included.
EPROM Not Included
PRICES:
Assm £79.99
Kit £74.99
Bare Board £19.99

For full catalogue of our products, I/CS, Tech books, ribbon cables,
resistors, caps etc, price list.
Please send a full size S.A.E.

Plus 35p stamp. For specific product
send S.A.E. with 154p stamp. All ex
stock. VAT Extra
P&P 50p for order under £50

r. BUILD YOUR OWN SPEECH SYNTHESIZER UTILISING THE
FAMOUS VOICE CHIP

VOTRAX SPEECH SYNTHESIZER SC -01A
High performance self contained voice synthesizer with parallel and serial ports
+ P/S + speaker boxed unit AC -101 £149.99
P.C.B. (Bare) + Documentation AC -101 £29.99
Firmware Eprom for AC -101 £6.50
Votrax Speech Chip SC -01A £39.99
1200 Word dictionary hard copy £9.99

r BUILD YOUR OWN SOUND GENERATOR USING THE FAMOUS G.I.
CHIP AY -3-8910

Acorn Atomsound Board'Kit £36.00
£40.00
£9.99
£5.50
£5.50

Acorn Atom Expansion Board £4.99

Atom Sound Board built and tested
Atom Sound P.C.B. + Documentation
Sound Chip AY -3-8910
Atom Sound Firmware Eprom

* BUILD YOUR OWN Z80 6502, 6800 MICRO COMPUTERS
BUILD YOUR OWN Z8 BASIC COMPUTER/CONTROLLER'

Z8 Basic computer/controller BC -101 B & T £149.99
Z8 Basic computer/controller BC -102 kit £99.99
Z8 mother board with 5 connectors BC -103 £34.99
Blank mother board BC -104 £19.99

£99.99
Z80 micro P.C.wb. (bare) + documentation £19.99
Z80 MPU build your self kit BD -101

BUILD YOUR OWN HEAVY DUTY POWER SUPPLY
5V, 6 amps, +12V, 1 amp, OIL, V, 1, Protection, etc. PSU 501 fully built &
tested £74.99
PSU 502 kit £64.99
PSU 503 documentation only (Schematic, parts lists, layout, test procedure
etc) £12.49

TECHNICAL MANUALS
Build your own Z80 micro (Steve C.) £14.99
uP interface technic (ZAK & R) £12.49
BBC micro revealed £7.95
BBC micro teach you to program £6.49
ZX Spectrum Cambridge collection £6.99
Circuit cellar (Steve Ciarcia) Vol 1 £7.99
Circuit cellar (Steve Ciarcia) Vol 2 £12.99
Circuit cellar (Steve Ciarcia) Vol 3 £12.99

Easicomp Ltd
67 Parana Court, Sprowston, Norwich NR7 BBH
Tele :10803) 418352

Circle No. 215

P&P & Insurance
£1.50 for order over £50.00
Access, Barclaycard,
Credit facilities.
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YOU'VE SEEN THE PICTURES NOW SEND FOR THE BOOKS

BBC Microcomputer or Acorn Atom
Acornsoft is the software

division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capability of
the machines, we know how to get
the very best from the hardware. And
we have produced a range of
exciting games, exacting business
and useful household software.
The Biggest Range Available

Acornsoft software ranges from
authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound effects and powerful

graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can't wait for the post
ring 01-930 1614 now! Don't delay-
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.
Acornsoft and Atom are registered
trade marks of Acorn Computers Ltd.

ACORNSOFT
4A Market Hill,
CAMBRIDGE CB2 3NJ.

 Circle No. 217

Please rush me
my free
literature from
Acornsoft.
El Atom
0 BBC Please tick

Name

Address

Lostcode
MINION J

reflects the value a rp
you put on your data

IAfAMX&

II D2
!flaxen

111H1

o
I

Word rfect ( lia)
Peterb ou h, : 0733 310828

Daven ell olds gs Limited, Es ex Tel: 93744 63161
Comp r Supp s Co.,W. Lothian Tel: 01506 823393

Symon Comput Services, Bouinemou Tel: 0202 23776

Henst trfl,: 1 Leicester Tel
Effecti coliiiin r Supplies,
Micha 6$111* mputer Supp
LoadplItn, Longoe Tel: 01 221 0
CFM, l4Itchin, He s Tel: 0462 5151;1,

0533 56

neysid
3*

5 s

15

Tel: 051 430 0111

y Tel: 01-390 5655
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NEC PC -8000 Perronal Computer.

NEC turns 28 gears of computer experience
to your personal advantage.

It takes a great computer company to make a great personal computer.
And from the start, NEC has been a pioneer in computer technology. In fact,
we invented the all -semiconductor computer in 1959. Now, hundreds of
innovations later, we've made it personal.

We present the PC -8000, a powerful and friendly business tool that can
help you get more done in a day than you ever could before. It combines some
of the most reliable hardware on the market with application packages designed
to make the most of its unique features. In addition, the PC -8000 accepts
popular CP/M® business software, making its possibilities virtually limitless.

The entire PC -8000 system is now available through better computer
dealers across the country. And that means more than hardware. It means
effective software, the finest documentation and extensive training to help
you get the most from your personal computer. So why

NECnot turn our system to your personal advantage now.

(CP/M is a registered trademark of Digital Research Inc.) Nippon Electric Co..id
Tokyo. Japan

NEC Telecommunications Europe Co. Limited
NEC House, 164/166 Drummond Street,
London N.W.1 3HP UK
Telephone: 01-388-6100 Telex: 261914

Write for more information NAME
about the NEC PC -8000. COMPANY

ADDRESS

Attach this coupon to your letterhead and mail it to NEC Telecommunications Europe Co. Limited, NEC House, 164/166 Drummond Street, London N.W.1 3HP, U.K.

1-1  Circle No. 218 Practical Computing



Open file: Tandymm-----

TANDY
FORUM

AI4

, ....-

Battleships
THIS ARCADE -TYPE game by G McQueen
of Newcastle-upon-Tyne runs on a Tandy
TRS-80 colour computer in 16K. The
idea of the game is to destroy as many
alien ships as possible until your fuel runs
out. Every time you shoot your lasers you
use five fuel units. Every, time you are
shot you lose 10 fuel units. When you are
hit the screen clears for about one second
and you are then returned to the battle.
The alien ship moves a maximum of four
spaces in any direction and using the
joystick you have to chase the ship until
you can shoot it.

The random movement is provided by
lines 180-200, and the joystick is control-
led by lines 60-150. The arrays A and B
hold the graphics for the alien ship and
the word "Fuel" respectively. When the
alien ship is hit the graphic contents of
array A are put on to the screen in an
area smaller than the area occupoed by
the alien ship, this distorts the image
producing the required explosion. It is
donw in line 420 as the Put statement uses
a 20 -by -20 square instead of the required
22 -by -22 square which is used throughout
the game.

Lines 550-710 draw the alien ship and
the word "fuel" and store them in arrays
A and B. Lines 360-430 control the
graphics for the lasers and dectect if the
alien ship has been hit. It would be
possible to convert the joystick com-
mands into keyboard commands but that
would slow down the game.

Graphics mode
UNLIKE MOST other microcomputers, the
TRS-80 and Video Genie do not have the
facility to key graphic characters directly
into Basic statements, notes Peter Hewitt
of Lytham St Anne's, Lancashire. The
Basic program in listing 1 rectifies this
omission by Poking a machine code
routine into the top of memory, which
permits a graphic mode. The routine is
only 110 bytes long, and the memory
limit is automatically set at 32664, thus
assuming a 16K machine.

Graphics mode is entered by hitting
(continued on page 180)

Battleships.

0 REM RLIEN FORCE BY G. MCOUEEN
1:122,22),B;.36,9)

20 PMODE 4,1
30 PCLS
40 563U8 550
50 OOSUB 800
60 R=jOYSTK0):8=jOYSTF.1)
fe F=0:FF=6
ee IF R(20 AND RD10 THEN F=-1
90 IF H<=10 THEN F=-2
106 IF R>43 RND R(53 THEN F=i
110 IF e>=5e. THEN F=2
120 IF 8(20 AND 8>i0 THEN FF.-1
130 IF 0<=10 THEN FF=-2
146 IF Et>43 AND E:53 THEN FF=1.
156 IF 8)=53 THEN FF=2

160 XX=XX-F
170 YY=YY14
100 X=RNE6)-4.Y=RND(8)-4
190 XX=X+XX
200 YY=YrYY

210 LINE 0.28,40)-(128,86),PSET
220 LINE (128,106)-(128,152),PSET
230 LINE(78,96)-(116,96),PSET
248 LINE(137,96)-(183,96),PSET
250 LINE (35,185)-(FUEL+25,185),PSET
260 LINE(255,185)-(FUEL+25,185),PRESET.
270 IF XX.<1. OR XX)232 OR YVii OR YY)162 THEN PCLS:XX=RND(230):YY=RND(160)
280 PUT(XX,YY)-(XX+22,YY+22),A,PSET
290 PUT(8,102)-(30,191),B,PSET
300 P=PEEK(65280)
31.8 IF P=1.26 OR P=254 OR P=125 OR P=253 THENGOSUB 360
328 IF RNV26)=5 THEN GOSUB 490
338 IF FUEL<1. THEN 720
340 IF INT(TIMER/1000)=TIMER/1000 THEN FUEL=FUEL-1.0
358 GOTO 548

360
370
388
390
400
418
420
430

LINE(0J180)-(126,97),PSET
FUEL=FUEL-5
LINE(255,188)-(126,97),PSET
PLAY7255;01;A;BJC;D;02JA;B;C;D;03;A;B;C;D;04;A;BJC;D"
LINE(255,180)-(1.26,97),PRESET
LINE(0,180)-(l26,97),1-Kr.zt!
IF PPOINT(126,96)00 THEN THEN PUT(XX,YY)-(XX+20,YY+20),A,PSET:GOSUB 448
RETURN

440 PCLS
450 PLAY"T255JAJAJA;B;B;B;G;GJG"
460 XX=RND(200):YY=RND(1.60)
470 SCORE=SCORE+10
480 RETURN
490 REM YOUR HIT
580 SCREEN 0,1:FOR 61=1 TO 10:PLAY7255;02°:PLAY STR$(iND(1.2)):NEXT N
51.8 PCLS FUEL=FUEL-10
520 SCREEN:1,1
530 RETURN
540 GOTO 68

550 LINE(6,6)-(6,16),PSET
568 LINE(16,6)-(16,16),PSET
570 FOR R=1 TO 4
580 CIRCLE(11,11),R
590 NEXT R
600 GET(0,0)-(22,22),A,G
610 PCLS
620 XX=1.00:YY=1.80
630 FUEL=235:5CORE=0
640 CLS
650 DRAW9M1,198;U4;NJR4;U4;R4"
660 DRAW "BM9,1.90;N;07;R5JU7"
678 DRAW"8M1.8,183;NJR4;D3N;R4;D4JR4'
680 DRAW"BM27,183;07;R4"
690 GET(0,182)-(30,191),8,6
780 PCLS
7±0 RETURN

720 CLS:SCREEN 0,1
.738 PRINT ' OUT OF FUEL"
740 PRINT:PRINT:PRINT:FRINT"YOU SCORED "SCORE" POINTS"
750 PRINT'DO YOU WANT ANOTHER GAME (YIN)?"
760 Ai=INKEY$AF Ai="" THEN 760
778 IF 110'Y" THEN RUN
780 IF R$<>"N" THEN 760
798 END
808 REM INSTRUCTIONS
810 CLS
820 PRINT" ALIEN FORCE BY G.MCQUEEN"
830 PRINT:PRINT
840 PRINT'YOU ARE THE COMMANDER OF AN"
850 PRINT"INTERCEPTOR ON A SUILlut
860 PRINT'WHICH IS TO SHOOT DOWN AS MANY"

(listing continued on page 180)
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"When I sell a Xerox 82(
Business Micro,

I'm happy because I knows/
my customer will be."



rank Groome is our appointed Dealer in
:ingham. His confidence in a 'satisfied customer
y time' is quite typical of Xerox Dealers. They all
eciate that when customers select a Xerox 820 Micro-
puter, they're buying a system which
es with all the resources and reliability
ank Xerox. What's more, it is a
package offering BOTH the

plete hardware package AND a
range of software.

)tal package means total
ipatibility.
When one company produces
:omplete hardware package
can be sure all the elements
match each other. This
ns total compatibility. And
is the key to using the

em to its fullest potential.
With the Xerox 820 you
have available CP/M*

ware packa Fs which are
uated specincally for the
ox 820. This maximises the
.ntial and flexibility of the hardware
software so avoiding the problems which
occur when programs are not tailored for your
ro-computer.
A total package is not only the obvious answer - it's
the simplest. There's no shopping around for

watible items (printers, disc drives, etc.); just look
the Xerox name. You'll find it on every item you
uire to quickly establish a cost-effective micro-
nputer system.
rdware and software to meet every business

Whatever business or profession you are in, if you
your staff are tied up for hours dealing with
)erwork, the Xerox 820 software can answer a wide
Ige of your needs.
A large selection of software is checked and evaluated

work on the Xerox 820, enabling information to
sorted and/or processed in a number of ways. Not
ly can it prepare invoices, control stock and produce
ndard correspondence but it is also an invaluable aid
forward planning. Forecasts based on a variety of
'hat ifs?' can all be computed in no time at all.

The job of the Xerox 820 is to supply you with the
:ormation you want - quickly and in a usable form.
ie security and simplicity of dealing with one
pplier.

While the technical advantages of one package from
le supplier have been outlined, the practical benefits
ould be obvious.

Should you have a problem with the hardware,
Lere's no running or phoning around talking to
fferent suppliers - you simply contact Rank Xerox.

You have the absolute simplicity of dealing with one
:ganisation regarding all aspects of service.

P/M* is a registered trademark of Digital Research Inc.

And when this is provided by Rank Xerox you have the
security of our reputation for reliability.
Our commitment to our customer.

Rank Xerox offer a level of service and support that is
unmatched by any other micro -computer supplier.

Our service network is nationwide and has been built-up
painstakingly over all the years we've been in business.

It is unique in two very special ways: -
The Xerox Helpline

If your micro -computer
software develops a fault you

simply phone the Helpline.
At the other end of the

phone is a skilled software
specialist with a Xerox 820

and all the software. Just explain
your problem and our specialist

will endeavour to solve it with
the minimum of wasted time.

On -site servicing
Rank Xerox come to you to

service your equipment. There is no
worry about returning it to the

manufacturer for repair. Xerox have
the engineers and the resources to provide

on -site servicing.
Call us today.

We'll be only too pleased to explain
more precisely how the Xerox 820 can help

your business.
"With absolute confidence, I recommend the 820 in the

knowledge that it offers a high level of technology coupled
with exceptional after -sales support. Which, in short, means
another happy customer."

Frank Groome
(Nottingham) Ltd,

Cossall Industrial Estate, Coronation Road,
Ilkeston, Derbyshire DE7 5TA.

Tel: 0602 301633

Post this coupon today. Or call 0602 301633
To: Frank Groome (Nottingham) Ltd, Cossall
Industrial Estate, Coronation Road, Ilkeston,
Derbyshire DE7 5TA.
Please let me have, without obligation, further information
on the Xerox 820 and its business application package.

Name

Position

Company /Organisation

Address

Postcode

ITelephone No
mil mow arm - own imm
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Open file: Tandy

(continued from page 177)

Shift and Right -arrow, replacing the nor-
mal function of this combination. A
change to 32 -character mode, for which

Print CH R$(23)

can still be used. In graphic mode the
cursor flashes as a gentle reminder that
things are not "normal". Only New Line
and back -space keys retain their normal
functions. The Space key appears to pro-
duce a space, but this is character 128 and
not character 32. All of the remaining
keys produce a graphic character. To exit
from graphic mode, hit Shift and Right -
arrow again.

The graphic character produced by any
key is its ASCII code plus 100. Thus
hitting key A, ASCII 65 will print charac-
ter 165 in graphic mode. The exceptions
are as shown in table 1. The abbrevia-
tions are those used in the basic program
in listing 2, which will display all graphic
characters and relevant keys.

To see the routine in action, enter the
following line and RUN it; "gm" means
change into or out of graphic mode, and
"sp" is a space:

10 CLS:PRINT"gmGHspGHspF
JgmORSES":PRINT:END
Now List the line, and it will appear as:
10 CLS:PRINT"LSETRSETEND

LSETRESETENDKILLSYSTEMORSES":
PRINT:END

To understand what has happened, it is
necessary to look at the way Basic pro-
grams are interpreted and stored by the
TRS-80. The interpreter has 123 charac-
ters available to it, which it uses as tokens
to replace commands and sym-
bols prior to storage of a line. Thus it
changes Return, for example, into char-
acter 146, thereby reducing its storage
requirement by five bytes. When it en-
counters character 146 in a Basic line, it
naively assumes that it means Return and
dutifully displays all six characters. For
this reason, all graphic characters in a
Basic line will automatically be converted
to their equivalent tokens.

Of course, this works both ways and
you can use graphic characters as short-
hand commands in graphic mode. For
example hit P and New Line. The pro-
gram in memory will be listed, because P,
ASCII 80, is converted to 180, which is
the token for List. Listing 3 displays all
the tokens in the range 128 to 191 - they
actually go up to 250 - the equivalent
key in graphic mode, and the normal
character value for the token.

Unfortunately, you cannot Edit a line
which includes graphic characters in a

Table 1.

Character Key
128 Space (SPC)

129 Down-arrow (D/A)

130 Clear (CLR)

131 Break (BRK)

132 Right -arrow (R/A)

(listing continued from page 177)

876 PRINT"ALIEN SPACE CRAFT AS ROSSIBLE"
880 PRINT"BEFORE YOUR FUEL RUNS OUT"
890 PRINT'YOU CONTROL YOUR INTERCEPTOR'
900 PRINT'USING THE LEFT JOYSTICK AND"
910 PRINT"FIRE YOUR LASERS BY PRESSING"
920 PRINT"THE BUTTON ON THE JOYSTICK"
930 PRINT'rmtl,z ANY KLY TO HeLliN"
940 8$=INKEYS:IF Ai." THEN 946
950 RETURN

Graphics mode.

Listing 1.

80 POKE 16561,152:POKE16562,127:CLEAR50:RUN100
100 FORI=32648T032757:READA:POKEI,AINEXT:

POKE16526,136:POKE16527,127:ANUSR(0):END
120 DATA 42,22,64,34,237,127,33,154,127,34,

22,64,205,97,27,195,25,26,58,244,
127,183,40,45,58,245,127,60,50,245,
127,32,7,42,32,64,126,238,127,119,
205,236,127,254,33,242

140 DATA 216,127,254,25,40,36,33,239,127,6,
5,78,185,40,4,35,16,249,201,62,
133,144,201,205,236,127,254,25,192,50,
244,127,24,194,254,92,242,154,127,198

160 DATR 100,201,175,50,244,127,62,95,42,32,
64,119,24,174,195,0,0,32,10,31,1,9,0,0

Listing 2.

100 CLS:GM="CHR KEY ":F$=" !
11 % ":K=.3:FORI=0T07:PRINTGC:NEXT

120 FORI=128T0132:REFIDAS:PRINTUSINGFCCHRS(1),M:L=L+1:NEXT
140 DATA SPC,D/A,CLR,BRK,R/R
160 FORI=33T090:J=I+100:801=" "4-CHRI(I):

PRINTUSINGFOUCHRS(J),EIC:L=L+1:1F8*INT(L/8)=LTHENPRINT
180 NEXT:PRINT" "M-IRS(191)J" IC";

200 GOT0200

Listing 3.

100 CL$ F$="% % % %( StS# )" FOR I =128T0132 FERDAS, BS :
PRINTUSINGFCRS,WIJ:NEXT

120 DATA END,SPC,FOR,D/R,RESET,CLF,SET,BRK,CLS,R/A
140 FC="% % IS !(##S)",A45="":J=133:1=5730:A=PEEK(5729)
160 FIS=PS+CHRS(P AND 127):A=PEEK(I):IFA<128THENI=I+1:GOT0160
180 IFJ=191THEN200ELSEPRINTUSINGFCACCHRS(J-100),Ji:

Fl$="":J=J+1:I=1.4-1:GOT0160
200 PPINTSC" IS IC(191"POKE16383,41
220 GOT0220

Listing 4.

100 MS="9m2Y9m"+CHR$(26)+STRING$(2,24):M$(1)=01$4."9mFS9m":
MC2)*Ms-1-"gm'19m",MO=M41+"9mC39m"

120 CLS:PRINTR924,M$J:FORI=170400:NEXT:J=1
140 FORIft924T028STEP-64:PRINTeI,MS(J):FORK=1T080:

NEXT:J=J+1:IFJ=3THENJ=1
160 PRINTBI+64," ":NEXT:PRINTM28,MS:FORI=170900:NEXT:GOT0120

string. The interpreter, in this case, looks
at the line to by edited, and assumes that
the garbage between the inverted com-
mas is intended, and treats it as text. Any
graphic characters outside a string are not
affected in this way, since they are
printed and interpreted as nature in-
tended. However, strings with graphic
characters can be manipulated in the
normal way, and listing 4 gives a very
simple example of how such an operation
can be performed.

For without the arrow keys, the older

Genies and other machines Ctrl is down-
arrow, Esc is up-arrow, Back space is
left -arrow, and graphic mode can be en-
tered using Shift/Ctrl/Y. Character 132
can be obtained with Shift/Ctrl/I.Users of
the new Genies should enable the addi-
tional ROM before the graphic routine is
run. Potential authors for these particular
machines should note that, for all practic-
al purposes, 10 bytes should be deducted
from the normal top -of -memory in order
to accommodate parameters which are
stored there by the additional ROM: al
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Buyour

£475*
Daisy Wheel Printer
foryourcomputer
and you have an

Electronic Typewriter

absolutely FREE

The T/Printer 35 is the lightest weight and
lowest cost daisy wheel printer you can buy for your
computer. So it will fit within your budget and you can
carry it wherever you take your micro. Yet it is tough
enough to give years of reliable service. Interchange-
able typefaces (standard Olivetti 100 character daisy
wheels), variable pitch, multiple copies-all the features
you would expect of more expensive word processing
printers.

Yet the T/Printer 35 costs only £475 with
parallel interface. Operating speed under computer
control is approximately 120 words per minute of letter
perfect output. What typist can equal that?

Then when you're finished using it as a
computer printer, the T/Printer 35 is ready to go right
on working as an electronic typewriter.

That's the dual-purpose T/Printer 35-the
versatile computer printer that fits your budget.

Orders are shipped within the UK carriage -free.
To order or for more information about the T/Printer 35:
*The T/Printer 35 costs £475 with Centronics compatible parallel interface.
With RS -232C interface it costs £535. Prices listed are exclusive of VAT

Datarite Terminals Ltd
Caldare House

144-146 High Road
Chadwell Heath, Essex RM6 6NT

Tel: 01-590 1155
 Circle No. 220
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"Rank Xerox
come to you when
your Xerox
micro-
computer
needs
servicing"?

Ease and convenience of servicing are
factors everyone should consider before choosing a business micro
computer. However, few people do and even fewer realise that
Rank Xerox come to you when your Xerox micro -computer
needs servicing. A lot of manufacturers expect you to take your
equipment to them.

But then Rank Xerox and
the Xerox 820 are unique in
many ways.
 Unique Helpline
- provides immediate
telephone contact
with a qualified
software specialist.
This minimises
delays caused by
minor operational
or software
problems.
 The established
service network
- means your servicing
needs are met continuously
even if your office re -locates
to another part of the
country.

Rank Xerox provide a total
micro -computer package.
 Complete hardware
package and comprehensive

range of software
programs are all supplied

to work together.
 This maximises

the potential and
flexibility of both
hardware and
software alike.

 Provides
the simplicity
and security
of dealing

with one manufacturer.
 Ensures a reliable cost-
effective answer to
increased business efficiency.

The technology and the back-up of the Xerox 820 makes it
the micro -computer system you can buy with confidence. But if
you'd like to know precisely how it can help you just complete
the coupon and return it to me, Robert Gregory at Megabyte.

Megabyte Ltd,
Kerry House, Kerry Street, Horsforth, Leeds

LS18 4AW. Tel: 0532 584258

rYES Please let me have, without obligation, further information 1

YEL.7 on the Xerox 820 and its business application package.

IName
Position

Company /Organisation

IAddress

Postcode

Telephone No.

PC.11.82
=MINION MINI =MI NMI 11

I
I
I
I

 Circle No. 221
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Together we're
unbeatable!

RAVEN COMPUTERS of BRADFORD are pleased to announce
their appointment as the VERY FIRST PUSLAR SOFTWARE
CENTRE IN THE U.K. This super new range of software has been
produced specifically for 16 bit micros by ACT (Microsoft) Ltd.
Its very -user usable, very fast and very competitively priced.

Full accounting software written in 16 bit mode. Packages
include Sales, Purchase and Nominal Ledgers, Invoicing, Data
Analysis, Stock Control and of course, Payroll.
These British written programmes are currently in Sirius Format
and will shortly be available for the IBM PC and other leading 16
bit micros.

The super new word processing package which includes a
mailing facility and a spelling dictionary. Only £295.

The best spreadsheet system available on the market. Out-
performs any other available system. Only £150.

Choice of two Super systems. Both systems are well proven and
are a must for any accounts forecasting. Prices from: £400-
£595.

The critical path for project planners. Can handle networks of up
to 4000 activities. Screen prompts. Will analyse most networks
in under 5 minutes. £650.

The inexpensive but powerful project planner the beginner or
professional. Will handle up to 300 and is super fast. £295.

The worlds leading Management System with multi
file access and ultra fast data entry and retrieval. Unlimited
records, single pass selection. Automatic sort and update, prints
to your own format. Contains the EFM program generation
facility and lots of other features which make it the worlds No. 1.
Described as the Rolls-Royce at Rover prices. £650.

The Sirius Corporate Database. Not as comprehensive or
powerful as FMS 80 but very usable for the first time operator.
£365

The compact fast data entry and retrieval system which inte-
grates with Sirius Mailflow. It has a powerful report generator
and is in full 16 bit mode. Only £125.

Mailshots made easy with this powerful mailing system. It
allows cut sheet or continuous paper, has default options and
even types envelopes. Does mailshots directly from Sirius
Dataflow. Only £75.

External hard discs available from 5Mb to 80Mb allowing
networking on the Sirius or a powerful stand alone system.

The CP/M card which allows you to run 8 bit software on the
Sirius without diluting any of the Sirius's advanced features.
From £299.
Raven Computers offer only the best hardware and software
which is available NOW and at the right price!

Join Us - Together we're Unbeatable.

111 -

t ' '

AN UNRIVALLED RANGE
OF SOFTWARE & SERVICE BR1TAJN'S BEST SELLING

16 BIT COMPUTER

 Circle No. 222
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Open file: 6502

6502
SPECIAL

Pseudo -random numbers
THE RANDOM NUMBER generator On my
Superboard does not produce genuinely
random sequences of numbers but, in-
stead, a finite list of pseudo -random num-
bers, writes D A F Driver of Nottingham.
It is therefore possible to generate iden-
tical lists of "random" numbers.

Calling RND( -I) produces lists of
numbers consisting of a set sequence for
any given seed, which can be repeated as
many times as required. It can be gener-
ated by the following routine:
10 Input N
20 X = RND(-N)
30 for A = 1 to 100
40 Print RND (1);
50 Next A

Muriel Gilligan's article on code break-
ing in September's Practical Computing
prompted the idea that it would be possi-
ble to produce a shift cipher in which the
value of the shift for each letter in the
message would be different but repeat-
able. The appropriate numerical value
could be based on the pseudo -random
number routine by adding

INT(RND(1)*26)

to the ASCII values of the characters in
the message string; if the value exceeds
90 the value is decreased by 26. In effect,
the alphabet is joined into an endless
loop of 26 characters and then rotated by
random amounts by the pseudo -random
number routine.

Decoding then becomes a matter of
subtracting

INT(RND(1)*26)

from the ASCII values of the coded
message. The Code Writer program pro-
vides the coding and decoding routines;
enter "£" signs in the listing as "$".

Decoding address
THE UK101 keyboard address DFOOhex,
570888, is not unique, notes Dave Bate of
Lichfield, Staffordshire. Due to incom-
plete decoding around IC20, any address
in the range DC00 to DFFF, 56320 to
57343, will address the keyboard data
latches.

The circuits also show that there are
four spare address lines from IC20 which

are not used by the UK101:
IC20 YO decodes (DC00 to DFFF)&READ

UK101=Read Kbd.

IC20 Y1 decodes (D800 to DBFF)&READ
unused

1020 Y2 decodes (D400 to D7FF)&READ
unused

IC20 Y3 decodes (D000 to D3FF)&READ

UK101=Read Video RAM

IC20 Y4 decodes (DC00 to DFFF)&WRITE
UK101=Write Kbd

IC20 Y5 decodes (D800 to DBFF)&WRITE
unused

IC20 Y6 decodes (D400 to D7FF)&WRITE
unused

IC20 Y7 decodes (D000 to D3FF)&WRITE
UK101=Write Video RAM

The unused decodes may therefore be
(continued on next page)

Pseudo -random numbers.

10 REM SECRET CODE WRITER
20 REM D.DRIVER/6-80
30 DIM B(255),C(255)
40 INPUT"DO YOU WANT TI] CODE OR DECODE":Cf:PRINT
50 CE=LEFTI(C1,1):IF Cf<>"C" AND Cf<>"D" THEN 40
60 INPUT"GIVE THE NUMBER OF THE CODE "IN
70 X=RNDC-N): REM SET THE START OF R.N. SEQUENCE
80 PRINT:PRINT"TYPE IN YOUR SENTENCE"
90 PRINT:INPUT Ai:PRINT
100 PRINT TAB(2);
110 FOR A=1 TO LEN(At)
120 BE=MIDf(Ai.A,1)
130 11(A)=ASC(Rf)
140 IF Cf="D" THEN 220
150 IF B(A)=32 THEN C(A)=32:GOTO 180
160 C(A)=R(A)+INT(RND(1)*26)
170 IF C(A)>90 THEN C(A)=C(A)-26
180 PRINTCHRE(C(A));
190 NEXTA
200 PRINT:PRINT:PRINT
210 RUN
220 IF B(A)=32 THEN C(A)=32:GOT7 180
230 C(A)=B(A)-INT(RND(1)*26)
240 IF C(A)<65 THENC(A)=C(A)+26
250 GOT0180
260 END

OK
RUN
DO YOU WANT TO CODE IR DECODE? C

GIVE THE NUMBER OF THE CODE ? 1

TYPE IN YOUR SENTENCE

? ALL GOOD MEN MUST COME TO THE. AID OF THE PARTY

EZH OYLP FZU GRDB QAKI LM VLIG WAC CG CNV ZCEZT

DO YOU WANT TO CODE OR DECODE? C

GIVE THE NUMBER OF THE CODE ? 2

TYPE IN YOUR SENTENCE

? ALL GOOD MEN MUST COME TO THE AID OF THE PARTY

PYY QGWV WHM YJFF NOJJ EM AWM AHJ YT LSP NNTDA

DO YOU WANT TO CODE OR DECODE? D

GIVE THE NUMBER OF THE CODE ? 1

TYPE IN YOUR SENTENCE

? EZH OYLP FZU GRDR OAK! LM VUG WAC CG CNV 4CEZT

ALL GOOD MEN MUST COME TO THE AID OF THE PARTY

DO YOU WANT TO CODE OR DECODE?

OK
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(continued from previous page)
used for external add-ons. A similar cir-
cuit to the polled keyboard circuit in the
manual can be used as an eight -bit input
port and an eight -bit output port. Decod-
ing lines Y5, output port, and Yl, input
port, were used as shown in the circuit

diagram reproduced on this page.
To Write data to the output port use

POKE 55300, data
or Poke to any other address from 55296
to 56913. To read data from the input
port, execute

PEEK (55300)

Using the unbuffered data -bus connec-
tions located near to the ACIA chip
produces no D -bus loading problems. You
should use LS devices and keep wiring as
short as possible. The decodes for D400
to D7FF were avoided to allow future
extension of the video RAM to 2K.

Decoding address.

WRITEPORT
IC 20 pin 10

To IVIPU
Data Bus

0 0

D1

02
03

134

05
D6
07

READPORT
IC 20 pin 14

1

5 16

3 LS 15

6 75 10

7 9
4 13 12

1-

2 4 13 5 16

3 LS 15

6 75 10

9
12

5

3 14

6 LS 5

8 125 9

11 12
10 1 4 13

3 10 1 4 13 2

6 LS 5

8 125 9

11 12
14

5v

5v

00
01

02
03

04
05
06
07

10

11

12

13

14

15

16

17

Sx1K
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Open file: Pet

PET
CORNER

Group of three
TRIAD NUMBERS fascinate A L Milnes of
Southsea, Hampshire. They are one of
those interesting number sets which can
form the basis of useful programming
exercises. Some readers may recall the
search for perfect numbers and friendly
numbers, and so on. Of course, the prime
number detection problems are very
common indeed.

This short program finds triad numbers
and what these are is explained in the
program.

Note that line 470 is there only to
indicate that the program is running. If
you do not mind gazing at a blank screen
for two or three minutes, it can be edited
out. Also if you do not need printed
results edit out 100 and 440 and modify
460 to be

460 IF P > THEN STOP

Plotting double
THE CAPABILITIES Of other computers to
plot points on the screen in double den-
sity like the ZX-81 has always been envied
by Ian Payton of Winnersh, Berkshire,
but no suitable program for the Pet
seemed to be available.

This program is written in Basic, and
consists of two subroutines; one starting
at 10000 which sets up the arrays; and the
other at 10400 which plots a point on a 50

(continued on next page)

Plotting demonstration program.

10 GOSUB10000:PRINTCHR$(147)
20 FORA=OTO2OSTEP.2
30 X=INT(A#2*SIN(A)+41)
40 Y=INT(A*COS(A>+21)
50 GOSUB10400
60 NEXTA
70 FORA=1T01000:NEXTA:PRINTCHR41(147)
80 FORA=1T07.5STEP.03
90 X=INT(24*SIN(A)+40)
100 Y=INT(244(COS(A)+25)
110 80SUB10400
120 NEXTA
130 FORA=1T01000:NEXTA:PRINTCNR$(147)
140 FORA=0T025STEP5
150 FORB=0T025
160 X=A+271Y=8+12,GOSU810400
170 X=B+27:Y=A+12:00S1J810400
180 NEXTB,A
190 FORA=1T015
200 PRINT
210 NEXTA
220 END

Group of three.

TRIAD NUMBERS ARE 192 384 576

TRIAD NUMBERS ARE 219 438 657

TRIAD NUMBERS ARE 273 546 819

TRIAD NUMBERS ARE 327 654 981

100 OPEN1,4
110 REM THE TRIAD NUMBER PROBLEM
120 REM PROGRAM WRITTEN BY A.L.MILNES PORTSMOUTH POLYTECHNIC
130 PRINT"DO YOU WANT TRIAD NUMBERS EXPLAINED?Y=YES N=NO"
140 GETYS:IFYS<>"4mANDY$0"N"THEN140
150 IFY$="N"THEN240
160 PRINT"TRIAD NUMBERS ARE SO CALLED BECAUSE"

. 170 PRINT" (1)EACH CONTAINS DIGITS"
180 PRINT" (2)THE SECOND NUMBER IS TWICE THE FIRST NUMBER AND THE THIRD ";
190 PRINT"IS THREE TIMES THE FIRST NUMBER"
200 PRINT" (3)THE DIGITS 1,2,3:4;5;6;7:8;9 OCCUR ONLY ONCE IN THE THREE ";
210 PRINT"NUMBERS";PRINT:PRINT
220 PRINT"AN EXAMPLE OF TRIAD NUMBERS IS: -",PRINT
230 PRINTTAB(10)"192",PRINTTAB(10)"384":PRINTTAB(10)"576" PRINT
240 PRINT"THIS PROGRAM FINDS ALL THE TRIAD NUMBERS"
250 PRINT"WHEN READY TO GO ON PRESS THE SPACE BAR"
260 GETWIFWV.>" "THEN260
270 PRINT"n"
280 P=I49
290 Q=2*P,R=3*P
300 STS=STR$(P)+STR$(0)+STRS(R)
210 STS=MIDVSTC2,3)+MIDVST$;6;3 +MIDS(STS;10,3)
320 FORA=1-109
330 NS(A)=MIDS(ST*;A,1)
340 IFN$(A)="0"THEN430
250 NEXTA
360 FORC=1709
370 FORD=(C+1)708
380 IFNS(D)=NS(C)THEN430
390 NEXTD
400 NEXTC
410 PRINT"TRIAD NUMBERS ARE";P:CLR
420 PRINT#1;"TRIAD NUMBERS ARE";P:O;R
430 P=P+1
440 IFP>333THENCLOSE1:STOP
450 PRINT"P=";P
460 GOTO290

READY.

Plotting double.
10000 DIM WC(255),PE(15).P0(4.15).C1(1,1)
10010 DATA 126.124,123.108.98,97,127.254
10020 DATA 252,251.236.226.225.255.160
10030 C1(0,0)=1:C1(1.1)=4:C1(1.0)=2:01(0,1)=3
10040 FORA=1T015
10050 READPE(A):WC(PE(A))=A:NEXTA
10060 FORA=1T04
10070 FORB=1T015
10080 FO(A.B)=PE(B)
10090 NEXTB
10100 NEXTA
10110 PO(1,2>=PE(12)
10120 P0(1,3)=PE(6)
10130
10140
10150
10160
10170
10180
10.190
10200

P0(1,4)=PE(7)
P0(1,5>=PE(9)
P0(1,8)=PE(15)
P0(1,13)=PE(10)
P0(1,14)=PE(11)
P0(2,1)=PE(12)
P0(2.3)=PE(14)
P0(2,4)=PE(13)

10210 P0(2,5>=PE(8)
10220 P0(2,6)=PE(11)
10230 P0(2,7)=PE(10)
10240 P0(2,9>=PE(15)
10250 P0(3,1)=PE(6)
10260 P0(3,2)=P(14)
10270. P0(3,4)=PE(5>
10280 P0(3,7)=PE(9)
10290 P0(3,10)=PE(15)
10300 FO(3,12>=PE(11)
10310 P0(3,13)=PE(8)
10320 P0(4,1)=PE(7)
10330 P0(4,2)=PE(13)
10340 P0(4,3)=PE(5)
10350 PO(4,6)=PE(9) (listing continued on next page)
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Open file: Pet

(continued from previous page)
by 80 format with the top left corner
being (0,0).

The routine uses the variables Cl, P1,
and A. It acts on the variables X and Y
for the co-ordinates and is about as fast as
the ZX-81 operating in slow mode. The
routine at 10000 must be run first or a @
will appear instead of the appropriate
graphic character. The demonstration
program which will illustrate its capabili-
ties.

Racing cars
HERE IS A program written by R Tread -
well of Portsmouth, Hampshire for the
3008 Pet. With alterations, it could be
compatible with other makes of compu-
ters.

The object of the game is to complete
the given course in the shortest possible
time without hitting any walls.

To move around the course you press 2
to go down; 8 to go up; 4 to go left; and 6
to go right. To accelerate you must spe-
cify the direction in which you want to go,
and then press the key 5.

There are three different race tracks.
Each time the game is played the compu-
ter will choose one of three. The game is
concluded when either you complete the
course or your car crashes into a wall.

Astro invasion
THIS PROGRAM by Adam Fielding of Pres-
ton, Lancashire produces two large mov-
ing asteroids on the screen, and your
spacecraft in the middle of the screen. By
operating two rotate keys, a thrust key, a
photon -torpedo fire key and a hyper -
space key you may manoeuvre your ship
around the screen shooting at the aster-
oids as you go.

Once a large asteroid is hit it splits up
into two smaller asteroids which in turn
split up into two even smaller asteroids.
A mini asteroid turns into an indestructi-
ble meteorite when hit. If in trouble,
quickly hit the hyperspace key and you
will be sent hurtling through hyperspace
to re -materialise in a random position on
the screen.

Be careful though, as hyperspace
quickly drains your fuel reserves, which
are regenerated after each attack phase,
but explode taking your ship with them if
they go below 1,000 units. Your fuel
gauge and score are displayed on the
screen, and key commands are given at
the beginning of the program.

The key commands are defined by
Peeking to location 151 which is the
control -panel buffer. Different Pet com-
puters have different Peek values for
each individual key, hence the key com-

(continued on page 188)

(listing continued from previous page)

10360 PO(4,11)=PE(15)
10370 F0(4,12)=PE(10)
10380 PO(4,14>=PE(8)
10390 RETURN
10400 X=A8S(X):Y=A8S(Y)
10410 I F X >BOORY >50THENRETURN
10420 C1=C1(-(lX/2)<)(INT(X/2>>>,-((Y/2)<>(INT(Y/2)>))
10430 P1=327684-(INT(X/2)+(INT(Y/2)*40))
10440 A=WC(PEEK(P1))
10450 IFA=OTHENA=C1
10460 POKEP1,P0(C1,A)
10470 RETURN

READY.

Racing cars.

10 §EM *** THIS PROGRAM RUNS ON 'A 3008 PET ***
20 GOSUB1750
30 G0SUB210
40 PRINT"OMMIIIMODMONDO YOU WANT ANY INSTRUCTIONS ?"
50 GETAS:IFAW"THEN50
60 IFAWN"THEN390
70 IFAWY"THEN110
80 PRINT":11,11111000IWY' FOR YES AND 'N' FOR NO ":FORA=1T0400
90 NEXT
100 GOT050
110
120
130
140
150
160
170
180
190
200
210
220230

240
250
260
270
280
290
300
310
320
330
340
350
360
370

390

3:30

391
400
410
420
430
440
450
460
47(1

480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710 XI=MIDVTIMES,3,2):Y$=RIGHTCTIMES,2)

PRINT":3SMWOOMOSIOWTHE OBJECT OF THE ORME IS TO COMPLETE"
PRINT"THE COURSE IN THE SHORTEST POSIBLE TIME"
PRINT"%10,91111161 CONTROL 5"
PRINT"IMWO CONTROL THE CAR '#' YOU PRESS '8'"
PRINT"TO GO UP,'2' TO GO DOWN,'4' TO GO LEFT,"
PRINT"'6' TO GO RIGHT,IIMUMFIND '5' TO ACCELERATE"
PRINT"DIDDOWPRESS ANY KEY'"
GET14:IFW$=""THEN180
FORS=170200,NEXT
GOT0390
REM*** TITLE SEQUENCE ***
PRINT"M"
PRINT"TINO#####################################"
FORA=1T022
PRINT"S# #"
NEXTA
PRINT"$######################################"
FORT=1T00100,NEXTT
PRINT"OMPOMMUDONIMPACING GAME 2"
PRINT"d01111110SY RICHARD0VMM TREADWELLO"
PRINT"AKKOMMOMMINDMOBIS124,WHITE DIRT LANE,AISIMMIONSOOICATHERINGTON."
FORA=1701000:NEXT
PRINT"014101011010060011MMINOMODMIOUANUARY 1982"
FORA=1702000:NEXT
POKE59468,12
POKE59468,12,PRINT"WMODMOMBUNI4IODOW9 RACING GAME MK.8 HOW
FORT.IT01000,NEXTT
RETURN
POKE59468,12
PRINT":14111411111NOMMIOG0 OD L U C K
FORX=170500:NEXT
PRINT"M"
LETZ=INT(RND(1)*3)+1
IF=3THEN 00SUB1500
IFZ=1THEN OOSUB1000
IF2=2THEN O08UB1250
PRINT" . N1RESS A fEYN"
GETWIF14=""THEN470
PRINT"1
TIM$="000000"
A=33585
POKEA,35
IFPEEK(151)=42ANDPEEK(A-1)=42THEN900
IFPEEK(151)=42ANDPEEKCA-1)=32THENPOKEA-1.35:POKER,32:A=A-1 B= -1:00T0600
IFFEEK(151)=41RNDPEEK(A+1).42THEN900
IFFEEK(151)=41ANDPEEK(A+1)=32THENPOKEA+1,35:POKEA,32,A=A+14=1,00T0600
IFFEEK(151)=508NDPEEK(A-40)=42THEN900
IFPEEK(151)=50ANDPEEK(A-40)=32THENPOKEA-40,35:POKEA,32,A=A-40,B=-40:0070600
IFFSEK(151)=18ANDPEEK(A+40)=42THEN900
IFFEEK(151)=18ANDPEEK(A+40>=32THENPOKEP+40,35:POKER,32:A=A+40:B=40:0070600
IFPEEK(A-1)=94THEN700
IFPEEK(151)=34THEN640
PRINT"OOMPIMOD"TIME$"<"
GOT0520
IFPEEK(A+B)=42THEN900
IFPEEK(A-1)=94THEN700
POKEA+B,35:POKEA,32:A=A+B
IFPEEK(151)(>34THEN520
0010640
REM
PRINT"MITIMECTRINTMIDCTIMES,3,2)," MINS "AIGHTS(TIMES,2)1" SECONDS"

(listing continued on page 188)
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Total adaptability
and expandability

the new Hewlett Packard HP -86
personal computer from Crellon.

Unrivalled price/performance mar-
ket leader, the HP -86 is designed with
a wide range of prospective users in
mind, from commercial and manufac-
turing industries, through to advanced
engineering and scientific applica-
tions. The HP -86 meets your individual
needs.

Part of the Series 80 range, the new
HP -86 is available with any of the
Series 80 software packages, such as
statistics, finance and electrical
engineering.

64K bytes of user memory are stan-
dard, expandable up to 576K. It's also
fully software compatible with the HP -
87. At least one external disc drive is
needed to load and store programs
and data, and the HP 9130A drive is
designed specifically for this system.
The lowest -cost drive in the Series 80
line-up, it is quiet in operation as it
needs no cooling fan.

Your HP -86 will also grow with your
increasing requirements. Four exten-
sion slots are designed to allow you to
add interfaces or enhancements. An
HP-IB interface gives access to Win-
chester discs, plotters, instruments or

,other HP-IB peripherals. Serial, HP -IL,
BCD and GP -l0 interfaces are also
available.

HP -86. The big
microsystem from Crellon.

I

Crellon Microsystems
More experience in micros
380 Bath Road, Slough, Berks Tel: Burnham (06286) 4300
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"The Xerox 820
Helpline represents the
unique commitment
Xerox have
to their
customers:'

Rank Xerox have a real understanding
of the needs of the micro -computer user. They appreciate the need
for after sales service and provide a superb level of support.

The unique `Flelpline' provides immediate telephone
contact with a qualified software specialist.

 With a Xerox 820 on hand the
Rank Xerox specialist will try and
help you solve your problem step
by step-with the minimum of
wasted time and effort.

 If there's a more serious
fault with your
hardware Rank Xerox
offer ON -SITE
SERVICING-
another special feature
from Rank Xerox.
Few other manufac-
turers come to you to
service your equipment.

 Servicing needs are
met continuously, even
if you re -locate, thanks to
our nationwide network.

Rank Xerox provide a total
micro -computer package.
 Complete hardware package
and comprehensive range of
software programs are all supplied
specifically to work together.

 This maximises the potential
and flexibility of both hardware
and software.

 Provides the simplicity and
security of dealing with one

manufacturer.

 Ensures a reliable,
cost-effective

answer to increased
efficiency.

The Rank
Xerox

commitment
to the micro-

computer
tmhaerkbeent ePfiLtUs Sf

a total package
means the Xerox 820 is a

micro -computer system you can
buy with absolute confidence- I'd
recommend it very highly.

If you'd like to discuss the system and how it can help your business,
complete the coupon and return it to me. Alan Ratcliffe.

Central Micro Systems Ltd,
Freepost, Walsall WS2 7BRl: 0922 21086

ism mom sms =Ns =mum= um= 1111111011 MI= NMI 111111k

yEe Please let me have, without obligation, further information 1
V on the Xerox 820 and its business application package.

IName
Position

ICompany/Organisation

IAddress

ITelephone No.

Postcode
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Open file: Pet

(listing continued from page 186)

720 FORS=1T02000,NEXT
730 PRINT"M"
740 POKE59468,14
750 PRINT"OHO ARE YOU "; :INPUTL$
760 POKE59468,14
770 POKE158,0
780 PRINT". UMUNI-REVIOUS IIME "

790 PRINT"M"
800 P0KE59468,14
810 PRINT"NOMPAC" \INS ";Y$j" *ECONDS BY ",L$
820 FORA=1T03000,NEXT
830 PRINT"0"
840 POKE59468,14
,858 PRINT" -0 IOU 0ANT *MOTHER IAME
:860 GETS$,IFS$=""THEN860
870 IFSWY"THEN390
880 POKE59468,12
890 END
900 POKE59468,12
910 Q=USR(160)
920 PRINT"AdeeddOOMODD 19SMRSH.
930 FORS=170300:NEXTS
.940 P0KE158,0 FOR0=170100 NEXTO:PRINT"21EE414101D0 YOU WANT ANOTHER GO
950 POKE59468,12
960 OETR4:1FR$=""THEN960
970 1FR$="Y"THEN390
980 PRINT"AgEMOCRASHED INN " M1D*(TIME$J3,2);" MINS & ";RIGHT$(TIME*,2)
990 POKE59468,12,END
1000 PRINT"2":POKE59468.14
1010 PRINT"***************** -ACE FNE*************.
1320 PRINT"**** ****************** **"
1030 PRINT"**** **"
1040 PRINT"**** ********* ******* *00"
1050 FRINT"***** ******** ********* ***"
1060 PRINT".**** ******* ******** ****.
1070 FRINT"***** ******* ******** ****"
1080 PRINT"***** ** ******* WOW * ***0*"
1090 PRINT"***** ** * *SW* *WO* ****"
1100 PRINT.***** * * ****** ******* ****"
1110 FRINT"***** **WM **WO ****"
1120 PRINT"***** * ******** ****"
1130 FRINT"***** ****** ********* ****"
1140 FRINT"**** ******** ********** ****"
1150 FRINT.**** ********* * ****"
1160 PRINT"*** ********* ****** *** **"
1170 PRINT"** ** ************ **** 0** **"
1130 FRINT"* 0* **** 0* 0*"
1190 PRINT"** ** ** n **** ** **"
1200 FRINT".**
1210 FRINT"**** rt ***** ***"
1220 FRINT.***** rt ****.
1230 PRINT"**************************************"
1240 RETURN

SECS

1260 FEINT"*****
1230 PRINT"***
1300 PRINT"** * * * *

1,910 PRINT"*.* *****
1 320 FRINT"*** ***** *****
13:30 PRINT"**** *******
1340 PRINT"***** ***WO
1350 PRINT"****** ************* ******"
1360 FRINT"****** *************** *******"
1370 PRINT"****** *************** ******"
1380 PRINT"****** ************* **** ******"
1390 PRINT"****** ************** ****** *******"
1400 PRINT".***** ************** ****** *******"
1410 PRINT"**** ************ ******* ****"
1420 PRINT"** ************ ******** *****"
1430 FRINT"** *************** ******* ******"
'1440 PRINT"** ********* n ******* *****"
1450 PRINT"*** ***** n **"
1460 PRINT"**** *** rt ***"
1470 PRINT"***** n W.*"
1480 PRINT"**************************************"
1490 RETURN
1500 PRINT"1",POKE59468,14
1510 FRINT"******************-ACE IHREE**********"
1520 FRINT"*** **********011111111101101*"
1530 PRINT.** ******* *********MMINUMMUMM0*"
1540 PRINT"* ********* ********10111111.111M****"
1550 PRINT"*** ********* ********IMMMIUMME****"
1560 PRINT"*** 04****** ********01110111101111***"
1570 PRINT"*** ***WO ********0111111110****"
1580 PRINT"**** ********Millill******"
1590 PRINT"***** ****** ********************"
1600 PRINT"****** WOW *********11*********"
1610 PRINT.******* ******** ********************"
1620 PRINT"******* ********* ********************"
1630 PRINT"****** ******* ********************"
1640 PRINT"****** OP** *******************."
1650 PRINT"******** **********************"
1660 PRINT"********* ** **********************"
1670 PRINT"********** ** ********************"
1680 PRINT"********** *0* ************"
1690 PRINT"***** WOW*** ************"
1700 PRINT".******* **** rt *************"
1710 PRINT"**** *0* rt ***************.
1720 PRINT".**** rt ***************.
1730 PRINT".*************************************"
1740 RETURN
1750 DATA 32,210,214,162,0,165,17,76,72,226
1760 FORJ=826T0835,READX,POKE J,K:NEXT
1770 POKE0,76,POKE1,58:POKE2,8
1780 RETURN

1250 FRINT":74POKE59468,14 -

*1250 FRINT".******************-ACE IWO***********"
1270 PRINT"**************************************"

**W.
***
0*.

***"
***** ****"

*****"
*****"

(continued from page 186
mands given at the beginning of the prog-

' ram may be incorrect for your particular
machine.

If this is the case, type in
10 PRINT PEEK (151)
20 GOTO 10
which will give you the Peek values for

any key when depressed, thus enabling
you to alter the Peek values in the identi-
fication routine of the main program
which are in lines 300 to 335.

Astro invasion.
5 HN=5:6=3-326600SU8
10
20
30
35
40
50
200
205

4000
U=T:V=33266:FG=9999:6=0:R=1:J=46:2=0:W=0
PRINT..:POKEB,90
FOR I=1704:Y(1)=-41:A(/)=-160:NEXTI
FOR1=5T08:Y(1)=-39:8(I)=1601NEXTI
W,4)=3276804(3)=327691X(1)=32008:X(2)=32009
1+.18)=337001X(5)=33709:X(6)=33669131(7)=33668
FORI=ITOB:POKEX<I>,32AX(I)=X<I>+Y(I):IFX(I)>3376STHENX(I)=X(I)-1000
IFX(I)<3276STHENX(I)=X(I)+1000

960
1000
1500
1510
1520
1530
2000
2010
2020

IFE=0 THEN500
ON F GOTO 650,650,600,600,750,750,700,700
FORI=17001IFV=X(1)THEN1520
NEXTI
A(1)=42:T=T+50:IFT:,..+440THENHN=HN-6:007010
POKEV-R.32:0070255
POKEB-1,43:POKEB-40,43:POKEEN-40,43;POKEB+1,43
M=A+1:/FM)2THEN 2050
GOTO 250

210 POKE X(I),RiI):NEXT I 2050 PRINT.X:PRINT.D DEAD !SCORE FUEL.IFO
220 IFFEEKKI51)=255THEN 235 .2060 END
230 0070 300 -3000 IFPEEK(B)><90THEN2000
235 PRINT"' SCORE.,Ti. FUEL.IFG 3005 FORI=ITO8WOKEX(I).32:NE,TI
206 FG=FG-HN:IFFG(1000THEN2050 3010 POKE 0,32:POKEV,32;PRINT.3.
240 IPPEEK(8):,(90THEN2000 3020 R(1)=67:R(2)=77:R<3>=72:R(4)=78:P.,.5)=781R(6)=67:R(7)=77;R(S)=72
250 FORI=I7091V=V+SIIPPEEK<V>=160THEN900 3030 S(1)=1:$(2)=-41:6(-3)=40:6(4)=-39:6(5)=39:6(6)=-1:6<7>=41:S(S)=-40
251
253

IFPEEhAV)=126
POKEV.J:POKEV-5,32:NEXTI

THEN 1500 3035
3036

GOSUB 3040100514032500305U8 3400
GOTO 3450

POKE3,32:POKEB.90:6=0:V=6 3040 FOR1=1T00:0(1)=33268+S(1):NEXTI255
60 GOTO 200 3200 F0RI=17012:FOR0=1708:PO4:E G(0),R<Q>:0(Q)=G<G>2630):NEXT 0:NEXTI :RETURN

300 IFFEEK4I51,65THENFG=FG-60:0070350 2250 FOR1=1TOSSTEP2:2(I)=78:NEXTI
310 IFFEEKi151,=60THENFG=FG-60:0070400 3260 FORI=0T08STEP2:2(I)=77:NEXTI
320 IFFEEK,,151,=53THEN:FG=F0-150:S=R:001-0240 3270 VO>=-42:V(2)=-38:W3)=61:034)=313:0(5)=-811V(6)=79:9(7)=42:0(6)=-79
330 IPPEEK(151=61THENFO=FG-300:00103000 3200 FORI=1TO 3:C31)=-33266+V(1):NEXTI
335 IFFEEK(151,=52THENB=B+R:FG=F0-190;POKEB,90 3201 00SUB 3290
340 GOTO 240 3262 FORI=I708:17.,1)=32aNEXTI
350 POKEB+4,32:IFR=1THENR=-39:00TO 450 3203 FORI=ITOS1C(1)=33268+V(1)1NEXTIe00300 3290
355 IFR=-39THENR=-40:0010450 3284 RETURN
360 IF8=-40THENR=-4110010450 3290 FOR0=11-05:FORI=IT08ePOKEC(1).2<1)1C<I>=C(I)+V(I):NEXTI:NEXT0
365 IFR=-41THENR=-1:001-0450 3390 RETURN
367 IFR=-1THENR=3910070450 3400 FORI=ITO 01R(I)=321NEXTI
370 IFR=39THENR=4055010450 3410 GOSUB 30401RETURN
375 1FF=40 THENR=4155070450 3450 0=32760.-INTO(RND(0)*1000).1)
077 IFR=4I THENR=1:00T0450 3460 FORI=IT001R(I).1261NEXTI
400 POKEB+R.32:IFR=1THENR=4110070450 3470 S(1)=1s$32)=-41.0(3)=4010(4)=-3916(5)=3910(6>=-110(7)=41:603)=-40
403 1FR041THENR=4055010450 3480 FORI=IT08IO(I)=0.5*S(I)INEXTI
485 IFR=40THENR=3903010450 3485 FOR0=1105
410 IFR=391HENR=-110070450 3490 FORC=ITO 2,F0RI=1TOS:POKED(1),R(1)
415 IFR=-ITHENR=-41:0010450 3492 NEXT I

417 IFR=-41THENR=-40,0070450 3493 FORI=IT00:IFR(I)=126THENR<I>=32100703497
420 IFR=-40THENR=-39:0010450 3495 R(I)=126
430 IFF=-39THENR=1 3497 NEXT I
450 POKEB,R,34:0010240 3498 NEXT C
500 A(2)=32:A(4)=32:Y(1)=40:Y(2)=401Y(3)=1:4(4)=1,2=1 3499 FORI=1T00:0(1>.0(I>-S(I)1NEKTI
510 T.T.10:P0KEV-R,3210010255 3500 NEXTW
550 A(5)=32:A<73 321Y38)= -40,Y(7)= -401Y(5)=1:4(6)=1 3510 IFFEEK<B><>32THEN 2000
560 W=IIT=T+101POKEV-R,32:00TO 255 3515 POKE 8,90
600 A(3)=126aR(4)=12014(3)=41s4(4)=-39 3520 FOR1=1T081POKEX(I),A(1):NEXTI
610 T=T+201POKEV-R,32:00T0 255 3530 GOTO 200
650 19(1)=126:A<2>=126:Y(1)=391Y(2)=41 4000 PRINT.O.
660 T=T+20:P01E5-R,32:00TO 255 4010 PRINT" KEY COMMANDS"
700
710

1903)=126:A(7)=1261Y(6)=-411Y(7)=-39
T=T+20,POKEV-R,32100T0 255

4020
4030

PRINT"
PRINT.PRINT

750 A<5>=126119(6)=12614(5)=4014(6)=-39 4940 PRINT" Fi LEFT ROTATE"
760 T=T+20:POKEV-4,32:00TO 255 4050 PRINT.PRINT" 0 ---------RIGHT ROTATE"

PRINT.PRINT. 0 ---------HYPER SPACE"900 FORP=17081IF X(P)=VTHEN920 4060
910 NEXTP 4070 PRINTIPRINT 4 THRUST.
920 IFW=IAND2=1 THEN 1000 4000 PRINT,PRINT. 5 ---------FIRE

PR1NTIPRINTsPRINT" PRESS SPACE BAR TO START.930 IFP<51HEN960 4090
940 IFW=OTHEN550 4100 OETS$IIFS4." "THENIO
950 00701000 4110 00TO 4100
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riE
FROM

Seamus
both

for
Written
programming,
concentrates
Graphics,
appendices
and

Richard
Michigan

at

PRENTICE-HALL

Dunn
the New University

apple

Beginners
for beginners

this thorough
on Applesoft

colour and
cover Integer

storage.

£9.95 hb 300

£6.95 pb 13-039131-X

C. Hallgren
State University

OPPLE
and Valerie

of Ulster

with no

BASIC
sound

BASIC,

pages 13-039149-2

Computer

experience
introduction

are given

INTERNATIONAL

Morgan

and

Pascal

BOOKS

of computers
to the

disk -oriented
particular

and the

or
Apple II series

machines.
emphasis, and
use of tape -recorders

The
Personal

cassette

Interface Projects
for the apple II
This illustrated manual for Apple II users with programming
experience provides simple and more complex projects with all the
necessary interfacing software.

£10 35 pb 172 pages 13-469387-6

Donald H. Beil
Rochester Institute of Technology

VisiCalc BookThe
apple Edition
A straightforward guide to using VisiCalc productively and to
understanding the relationship between hardware, VisiCalc and data is
provided in this fully illustrated book. A large number of practice
problems is included.

£1 7.55 hb 308 pages 8359-8398-6

£11.95 pb 8359-8397-8

Prices are correct at the time of going to press but may be subject to change.

Book Orders
These books can be ordered Department 30,
from your usual bookseller, Prentice -Hall International,
or in case of difficulty from: 66 Wood Lane End, Hemel Hempstead,

Hertfordshire HP2 4RG, England.

Please mark the number of books you wish to order
in the boxes beside each title and return
the advertisement to the address above.

NAME

ADDRESS

I enclose a cheque/P.O. for £
Please add £1.00 per book for postage and packing.
Payment should be made out to
INTERNATIONAL BOOK DISTRIBUTORS.
Please allow 28 days for delivery.

OtElio4 Prentice -Hall International
PC11

"Software designed
specifically or

the hardware is the
ideal answer
and Rank
Xerox
provide it:'

The certain way to ensure complete
compatibility is to tailor software specifically for the hardware.
Yet of all the micro -computer manufacturers, few provide the total
hardware package and compatible software to eliminate the routine
drudgery of office paperwork. In offering a total package you
maximise the potential and flexibility of hard and software alike.

The Xerox 820 can tackle:
 Invoicing
 Statements
 Stock Control
 Budgeting
 Payroll
 Word Processing
can reduce time
spent on standard
correspondence
 COMPLETE
FLEXIBILITY
HELPS YOU
WITH INSTANT
DECISION
MAKING
BECAUSE ALL
THE INFORMATION
IS INSTANTLY AT
HAND.
 Forward planning.
Forecasts carried out with the
minimum of effort.

The Xerox name brings
with it a unique level of
after sales service.
 `Helpline' provides
immediate telephone contact

with a qualified software
specialist to help solve

minor operational
or software problems.
 On -site servicing

means Rank Xerox
service comes

 to you when your
micro -processor

needs servicing
-few other
manufacturers
provide this.

 Our service network
means your servicing needs

are met continuously even
if ydur office re -locates to
another part of the country.

Whatever your business; I recommend looking seriously at the
Xerox 820-so why not find out how it could help you. Just
complete the coupon and return it to me, Steven Hind.

Tenbart Ltd 9
66 Carter Lane, London EC4V 5EA. Tel: 01-236-0991

Nomi Imo Nom mum mem mikk

iyEc Please let me have, without obligation, further information 1
on the Xerox 820 and its business application package. I

I Name
Position

ICompany/Organisation

IAddress

Postcode

Telephone No.

NI= 11111 MEM MIME 11111111 MIME NM=

I

I
I
I
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McCombo Stars in any System
The McCombo is a compact stand alone microcomputer that can connect to virtually
any standard computer terminal, printer, typewriter, tape punch, modem or plotter.
It has four RS232 ports plus a centronics port. With McCombo you no longer need to accept
the limitations of a complete system. Choose the best peripherals and build the system to
suit your needs exactly.
McCombo software is designed for full compatability with CP/M 2.2 Software including 'Word Star
Word Processing' with accounting, inventory, purchasing, labour reporting, sales/mkt. systems,
scientific applications plus hundreds of other CP/M 2.2 programs.

DEALER ENQUIRIES WELCOME!
ZYTEK INTERNATIONAL PRODUCTS LIMITED,
2 Ganton Street. London W1V 1LJ.
Telephone: 01-734 9462/3/4.
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Book reviews

A Practical
Introduction to
Computer Graphics
By Ian 0 Angell. Published by
Macmillan Press. 160 pages;
paperback £5.95, ISBN 0333
31083 7; hardback £12, ISBN
0333 31082 9.

EVEN A CURSORY glance at re-
search papers in computer
graphics reveals that it is an
area of computing with a high
mathematical content, a fact
which this book accurately re-
flects. Two-dimensional and
three-dimensional geometry
are introduced, starting from
an assumed knowledge of sim-
ple co-ordinate geometry.
Transformations of two- and
three-dimensional spaces are
dealt with using matrix
methods.

The book is most appropri-
ate for mainframe computer
users - the author assumes
access to Calcomp library
routines, or Calcomp-like
routines - though the book is
based on vector -plotting tech-
niques which could be done
with the raster -scan graphics
systems associated with per-
sonal computers. Colour
graphics are not discussed.
The text assumes the use of
the standard Tektronix 4010
terminal and deviation of the
reader's display device from
the 4010's characteristics has
to be taken into account in
adapting the numerous exam-
ples. All the examples for
which program listings are
available are in Fortran IV.

The author's approach is to
provide numerous examples
for the reader to try, which is a
very effective and enjoyable
way to learn graphics tech-

niques and giving motivation to
tackle the maths. The text is
clear and well written; it is
only the maths which is likely
to cause problems. A large
amount of ground is covered,
from elementary two-dimen-
sional graphics to algorithms
for hidden -line removal and
simple animation techniques,
and together the examples
given form a sensible basis for
a simple graphics package.

Conclusions
 A good book on a difficult
topic.
 It is most appropriate to the
mathematically literate For-
tran programmer with access
to the Calcomp package of
routines.

John Cookson

The Gateway Guide
to the ZX-81 and
ZX-80
By Mark Charlton. Published
by Database Consultancy, 105
Fairholme Ave, Gidea Park,
Romford, Essex.

ONE OF the best ways to learn
programming is to copy, run
and modify well -written pro-
grams produced by experienced
programmers. This book con-
tains over 70 programs all for
the ZX-80 and ZX-81; some of
them are trivial and some are
badly written, but many are
useful because they illustrate
graphical and other aspects of
these particular machines.

Few of the programs are
directly applicable utilities;
rather they are mainly small
programs for non -serious pro-
jects. For the novice with a
ZX-80 or ZX-81 the book pro-
vides a useful collection of
facts about the machines,

some addresses and a library
of techniques to try.

Conclusions
 Useful to users of the ZX-80
and ZX-81 but of no more
general application.

John Cookson

Applesoft Language
By Brian D Blackwood and
George H Blackwood. Pub-
lished by Howard W Sams &
Co. Inc. Paperback, 254
pages, $10.95. ISBN 0 672
21811 9.

INTENDED TO BE a selt-
teaching guide to the Apple -
soft version of Basic, this book
is divided into three sections.
The first and largest takes the
form of a series of 20 lessons
and exercises each covering
one aspect of the language
such as output formatting or
the precedence of operators.
The presentation of each topic
is clear and concise, though
conventional for a book of this
type.

The useful chapter entitled
Cleanup, which ends the first
section, covers such areas as
the Onerr-Goto and the Re-
sume instructions which are so
necessary in programming real
problems. Also included here
are the Peek and Poke instruc-
tions, without which many of
the more imaginitive games
would not be possible, and
decimel alignment of numeric
variables.

The second section provides
guidance on programming
techniques and problem solv-
ing for the computer and in-
cludes a useful chapter on lists
and stacks. The final section
incorporates a brief descrip-
tion of both the high- and low -

Introducing
Computers
By Ron Condon. Published
by Macdonald in the Guide-
lines series. 96pp; paperback
£2.50, ISBN 0 356 06042 X;
hardback £3.95, ISBN 0 356
06442 5.
THERE ARE MANY small, in-
troductory books on compu-
ters now available. This one
is particularly distinguished
by the quality and quantity of
the illustrations, photo-
graphs and graphic material
used. It is the best illustrated
text of its type I have seen.

The book starts with a
clear and not over -detailed
discussion of the history of
computing - with a slight
British bias - leading to the
structure of computers, peo-
ple who work with compu-
ters, communications, arti-
fical intelligence and robo-
tics. These sections are
generally will presented, but
others are ill -served by the
enforced brevity of the dis-
cussion.

The sections on the future
and social implications are
much too short; the section
on choosing a microcompu-

ter in particular is not ade-
quate for anyone looking for
sufficient information to use
as the basis for a sensible
.choice.

Two chapters are failures:
the section on using compu-
ters is pedestrian in compari-
son with the rest of the book,
and the chapter on Basic
programming is inappropri-
ate and inadequate.

Conclusions tom:5A
 A short but useful and
exceptionally well -illustrated
introductory text.

John Cookson

resolution graphics capabilities
of Applesoft Basic.

Conclusions
 A capable book which is no
worse and no better than most
others describing Basic, pro-
viding a useful second view of
the Applesoft implementation
to that provided by the lan-
guage manuals.
 Though this book fulfils its
intended purpose, is there real-
ly any need for yet another
book on Basic?

Martin Wilson

Microcomputer
Buyer's Guide 1981
By Tony Webster. Published
by Computer Reference Guidel
Hayden Book Company.
Paperback, 326 pages, $25.
ISBN 0 9594624 2 2.

THE AIM of this large -format
paperback is to provide a de-
tailed guide to microcomputer
systems for both first-time and
experienced users by provid-
ing a comprehensive review of
four main areas: theory and
applications; independent
software vendors; micro-
computer systems; and VDUs
and printers.

The theory and applications
section, is comprehensive,
covering everything from the
elements that make up a cen-
tral processing unit to the kind
of peripherals that are typical-
ly available for microcomputer
systems.

The guidelines for selection
place too much emphasis on
the hardware at the expense of
the software, which should be
the first consideration. Word
processing, networking and
the use of microcomputers is
devoted to Intel's strategy as
manifest in its iAPX series
which, while important, is not
the only approach being
adopted.

The section on software pro-
ducts by independent software
houses covers most of the well-
known products, such as those
by Digital Research and
MicroPro, though it is by no
means definitive.

Conclusions
 A guide of this type is much
needed in the rapidly changing
world of microcomputers but
will inevitably have notable
omissions by the time it reaches
the bookshops.

Martin Wilson a]
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The introduction of Wordcraft 20 for the VIC brings
the benefits and advantages of full scale word
processing directly to the general public.
Until now only the business world could afford word
processing systems but this amazing price
breakthrough makes it available to everyone.
Wordcraft 20 comes on a cartridge ready to plug
into the back of the VIC. Included in the cartridge is
an extra 8K of RAM that is also available for use
with other programs - so not only do you get a
word processor but you also get a memory
expansion thrown in. The system also comes with
complete documentation catering both for the
inexperienced user and for those already familiar
with Wordcraft 80.
Just look at these features:
* Full use of colour and sound.
* Full compatibility with VIC 1515 printer, parallel
printers or RS232C serial printers.
* Full control over margins, document width, tab

stops, decimal tabs, justified output, multiple
copies. Complete control of the final output.
* Automatic underlining and emboldening.
* Full screen display with automatic paging.
* Full storage and retrieval facilities from disk and
tape.
* Full compatibility with Wordcraft 80.
* Name and address capabilities - including
labels.
* Full document merging facilities.
Wordcraft 20. The package that the VIC user has
been waiting for. A word processor of proven
quality at a low price.
For the first time ever, every home can have one.

A:eacs,,,6650
LTD

Wordcraft 20: 025.00 inc. VAT and p&p. Available from all VIC dealers or direct from
Auchogenic Ltd_ PO Box 88, Reading, Berks. Tel: 0724 586334
Wordcraft 20 is copyright P.L. Dowson 1982.
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Puzzles

4
7

5

X X
8 3

9

Solution to October puzzle
Did you escape the fearsome two -
brained Smak beast? As you can see,
a devious route must be taken in
order to survive. To leave the room
bearing just two pistols with a bag of
powder and one shot in each is no
easy task. The solution ensures you
success in killing the Smak.

Knight's
square
route
by

Tony

Roberts

THERE IS a knight on a black square
somewhere on this four-by-four
chessboard. From there it jumps
knight -fashion to a white square, on
to a black, and so on until every
white square has been visited once
and once only. Black ones can be
visited any number of times. As the
knight jumps it builds up a simple
sum, for example

7 x 9 + 2 + 8, etc.

What is the greatest possible result?

090%9ce
o of, ix eoe10

Yip 0 (I)

SOFTWARE FOR CP/M®
HIGH QUALITY SOFTWARE - WITH HIGH QUALITY SERVICE

*NEW THE FORMULA £300. Application Builder and Reporter. SPELL STAR £125. Option for
Wordstar. SUPER CALC £165. Spread Sheet financial planning.

WORDSTAR - Professional word processing software. On -screen formatting,
wordwrap, pagination, line and character count on view. Micro -justification on
daisy -wheel printer. Search and replace. Block/paragraph manipulation. External
file read/write. Background printing during editing etc.
MAIL-MERGE - Powerful Wordstar enhancement foi file merging and
document personalisation.

DATASTAR Screen orientated system for Data Entry, Retrieval and Updating.

SUPERSORT  Sort, merge and selection program.

CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information
management system with user definable files, powerful report generator, menu -
driven for ease of use. No programming experience necessary,

ACCOUNTING PACKAGES by Median Tec: PAYROLL, SALES, PURCHASE,
NOMINAL Specially developed by UK software house to exacting specifications.
Written in Microsoft Basic each package may be customised by end user, all are
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay.

PROJECT COST CONTROL/JOB ACCOUNTING A comprehensive set of
programs to monitor budgets, account for expenditure and project completion
etc. Ideally suited fur contractors. Written in CBASIC-2.

STATISTICS PACKAGE Over 25 routines including Regression & ANOVA

MATHS PACKAGE Over 40 easily used routines.

IBM CP/M COMPATIBILITY Powerful utility to transfer data to/from
IBM machines in standard disk format.

MICROSOFT BASIC INTERPRETER

MICROSOFT BASIC COMPILER

£250 MICROSOFT FORTRAN COMPILER 0205

MICROSOFT COBOL £310

MAGSAM Versatile easy to use Keyed File Management System for
Microsoft Basic or CBASIC.

CIS . COBOL - ANSI' 74 implementation to full level 1 standard. Supports £425
£175 random, indexed and sequential files, features for conversational working,

screen control, interactive debugging, program segmentation etc.

FORMS -2 - Automatic COBOL code generator for screen formats. E100

C225 PASCAL -2 E255

STRUCTURED BASIC- Relocatable compiler E160

CBASIC-2 - Extended Disk Basic pseudo compiler and run-time interpreter. £75

SELECTOR III - C2 - Information management system written in CBASIC-2 £185

SELECTOR IV - Upward compatible version of Ill with enhanced reporting. £300

£150 BSTAM - Telecomms facility for exchanging files between CP/M computers. E110

ASCOM - Facility for communicating with other computers. £95

TRANSFER - CP/M to CP/M file exchange - telecomms source code E9

MACRO 80 - Macro Assembler £99

£110 CP/M 2.2 Standard Version 8" Single Density. £99

£300
each

£65

E125

£100

E100

Please contact us for availability of other products
All orders must be PREPAID. Add £ 1 per item P & P (Minimum £2.00) and VAT

£205 CP/M is trade mark of Digital Research

E155

E130

TELESYSTEMS LTD
P.O. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD

Telephone (02406) 5314
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THE XCOMP PHD 20MB
HARD DISK

INC. CONTROLLER
Now you can add Personal Herd Disk to
your Apple II, Apple III, IBM PC, XEROX
820, NEC PC -8000, OSBORNE and other
280.8ased Computers' Just look at these
points'.

Store as much Information es
approx. 110 Apple II Floppies!
The XCOMP Hard Disk sub system is
twice as fast as some Hard -Disk sub
systems and three times as fast as others.
XCOMP solves your date security
problems with the PHD10a10
It operates as .10 Megabyte (MB) Disk
for working Data andlOMEI for back-up
with special software that meets your
specific needs.
XCOMP'S X -CAT Catalog Program for
the Apple II will manage all files now on
Your PHD. Just type the program name
and X -CAT will find it.
XCOMP allows simultaneous use of
CP/M, DOS, & PASCAL.

And this highly reliable Hard Disk Sub -
System is backed with Pete & Pem's tech.
nical service dept.

£2495.00

SPECIAL EDITION
DB MASTER

Special Edition for HARD DISK now
available from Pete & Pam Compatible
with CORVUS and XCOMP PHD Hard
Disk Drives - Allows you to store en incre-
dible number of records,

£299.00

APPLE CARE
MACHINE COVERS

APPLE II 5.95
APPLE & 2 DISKS 7.95
APPLE & 12" MONITOR 7.95
APPLE, 2 DK & 12" MON. 9.50
APPLE, 2 DK & 9" MON. 8.95
SINGLE DISK 3.45
2 STACKED DISK 4.45
9" MONITOR 4.95
EPSON MX80/70 5.45
PAPER TIGER 445/60 7.95
APPLE /// INC. MON 12.95
MX100 8.95
ClUME 5 W/TRACTOR 10.95
NEC 12" MONITOR 7.50
HITACHI 12" MON. 7.50
DECCA RGB MONITOR 8.95
SIRIUS KEYBOARD 4.45
SIRIUS PROC & MON 12.95
HEAD CLEANING
Clean read/write heads the way leading
manufacturers recommend. 514" disk heed
cleaning kit. £18.95
DISKS & DISK BOXES
BASF single sided, single density disks.
10 for E17.90 50 for £84.50

100 for £159
Kass-ette storage boxes £2.45

The

Grappler +

The most intelligent full -featured Apple
printer interface on the market,
The Grappler + Features:
 Dual HI -Res Graphics  Printer
Selector Dip Switch  Apple Ill
Compatible  Graphics Screen
Dump  inverse Graphics
 Emphasized Graphics  Double Size
Picture  90° Rotation  Center
Graphics  Chart Recorder
Mode  Block Graphics  Bell
Control  Skip -over -pert  Left and
Right Margins  Variable Line
Length  Text Screen Dumps.

The Grappler + works with Pascal
and CPM.

The Grappler + interfaces with
the following printers:
 Anadex  Centronics  OkIdate
 Epson  IDS NEC  C-Itoh 

£99

THE APPARAT EPROM BLASTER

The most versatile EPROM burner available
today for your Apple.

The Apparat PROM blasting system will
program all commonly used 24 pin
EPROMS

It will read copy and program the following
EPROMS: 2704 2708 2716 (3 volt) and
(5 volt) 2732 2508 2516 and 2532.
And the price £119.00

BOOKS
APPLE MACHINE LANGUAGE
PASCAL PROGRAMING FOR APPLE
APPLESOFT LANGUAGE
INTIMATE INST. IN INTEGER BSC.
APPLE BASIC FOR BUSINESS
APPLE PASCAL GAMES
PROGRAMMING THE 6502
6502 APPLICATIONS BOOK
6502 GAMES
6502 SOFTWARE DESIGN
6502 APPLICATIONS
CP/M USER'S GUIDE
APPLE INTERFACING
CIRCUIT DES. FROGS FOR APPLE
APPLE II USERS GUIDE
VISICALC HOME 6 OFFICE COMPN.
THE POWER OF VISICALC VOL. I
THE POWER OF VISICALC VOL. 2
KIDS AND THE APPLE
GUIDE TO PROGRAMING IN ASOFT
SCIENCE 6 ENG. PROGRAMS (All)
A' SOFT BASIC DATA FILE FROG.
ASSEMBLY LANG PROGRAMMING

OSBORNE C/PM USERS GUIDE

11.95
10.45

7.65
5.55

11.20
11.45

9.70
10.25
10.25

5.50
9.70
4.95
7.65

11.15
10.95
11.50
6.95
6.95

13.95
11.50
11.50
8.95
9.50
3.95

SYNERGIZER with FREE SUPERCALC
contains
Z -Card Z-80 Processor Card
C/PM OP System and Licence
Rodney Zaks C/PM manual from Sybex
16K Samram Ramcard
Smarterm 80 col card with enhanced CHR
set and integral soft switch together with
free Supercalc

SPECIAL OFFER PRICE £399.00
Without 16K CARD £335.00

Z -CARD WITH
SUPERCALC and CP/M

SPECIAL PRICE £199.00

ladopenamni
Prom! Com

Name

Address

THE MAGAZINE OF THE
IBM COMPUTER

Tells you how to put
together the best IBM
system and how to get
the most out of it.
Subscribe today.

b issues Ll7 50

. 0Cheque enclosed

Card No

0 12 Issues £32.50

0 VISA 0 Access Card

11111111111.11M
I Send to: Dept. PC Waingate Lodge. Waingate Close.
1 Rossendale, Lanes. BB4 730

If not fully satisfied return mailing label
within 15 days for full refund.

COMPUTER FURNITURE
An attractive cOmprehensive range of
computer furniture designed to accomodate
most leading computer systems. From the
simplicity of the Model I desk to the model
5 Desk Which provides a shelf unit for
Disk drives, and listing paper and a large
drawer for floppy disk storage. The drawer
pack disk drive shelf can be placed to the
right or left of the operator - this should be
stated when ordering.

NMI IMO

Model 1 2715"x46"x30"
Model 2 27%"x46"x30"
Model 3 2715"x46"x30"
Model 4 Printer Table
Model 5 2711"x46"x30"

£89.00
£119.00
£119.00

£99.00
£149.00

stilts

IT'S OFTEN BEEN SAID THAT THE
SIMPLEST IDEAS ARE THE BEST -
AND JUST LOOK AT THIS ONE FOR
PAPER STORAGE.

Pete & Pam Computer's Stilts
are four legs which can be
installed on to your Epson
MX80 in seconds - giving
you room for 3 inches of
paper. £5.95

Printers
EPSON

MX80 F/T TYPE III
MX80 T TYPE III
MX82 T Graphics Printer
MX82 F/T Graphics Printer
MX100 F/T TYPE III

NEC

389.00
349.00
369.00
409.00
499.00

PC -8023 B -C 399.00

rA SPECIAL OFFER
Free Printer Table
Worth £99 with the
purchase of any of
the above printers.
for equivalent value
off other items of
furniture).

d BASE II
The most powerful, easiest to use micro
data base management system. Don't just
take our word for it - read this review from
"info World".

Overall. I would rank dBASE II as es
°ellen It is last, powerful and flexible,
and tt allows applicabons to be pro-
grammed far more quickly and easily
then does BASIC or Pascal It IS hard for
me to imagine any Land of small.busi-
nen applicanon for which I woadprefer

one of the traditional languages
over dBASE II "

You'll wonder how
you managed without it.
d BASE II £399.00
Requires Microsoft Z-80 Softcard £199.00

COOLING SYSTEMS
FOR APPLE...

COOL STACK £69.00
APPLEF AN £68.60
PACT FAN MODULE

£49.00

Prevent overheating....
Call Pete & Pam Today....

c,5O

gouene`

The My
Database
That's Smart
Enough For
Business Forms.

 Or* %coma,
HARD DISK Purchm Onion  *Imply.
Compatible

 1..01..  Mon, Leo:Yawlnnenewar
Versa Form
Versa Form for Apple III
Versa Form Pascal Interface

£229.00
£295.00
E139.00

,OkVe'

BATTLE OF SHILOH
THE ROAD TO GETTYSBURG
DRAGON FIRE
ALKEMSTONE
KAVES OF KARKHAN
CHECKER KING
DATESTONES OF RYN
FRACAS
METEROIDS IN SPACE
COMPUCUBE
CROWN OF ARTHAIN
TANK COMMAND
HYPER HEAD-ON
SPACE QUACKS
ALIEN AMBUSH
RUSKI DUCK
ORBITRON
RETRO BALL
HEAD-ON
BOTH BARRELLS

GAMES SALE!

BUY ANY 3 - Deduct 30%
BUY 5 - LESS 40%

25.95
38.95
25.95
25.95
25.95
12.95
12.95
15.95
12.95
18.95
21.95
10.95
15.95
18.95
15.95
21.95
18.95
18.95
12.95
15.95

Function
Strip

NEW FROM
VIDEX

T. Vide k Penedos Strip. adds a whole new dimes
sion to your Enhancer II'"' apple Section Keys Now
you can ha. Jeckcateo keys la your macro delinuons Pro-
grecs often used *cot Oneness, commanda words
phrases cto your Rinatbn Strip Programmers winfind

ad to . able to .line often iiseol commands
a. statements V,CaK users can define ohs" used com-
mends e. file names for single keystroke ease or use

The Odes Puns.. Scrip s a low cost var.. so.
oi pressure sensitive switches The Function Strip
adheres to the AP. - above the keyboard and
connects to th, Enhancer Ws keypad connector port The
Function serecowiteetate roma... we, lletneds cen-
nerting to the PPOS II mptnerbperd

Function Strip £54.95
Enhancer II £99.00
OR... BOTH FOR A SPECIAL PRICE OF

£149.00

Yes, Pete & Pam Compu ens will give you a £50 voucher
with every SATURN 128K CARD!// /1 V

The voucher may be redeemed against any purchase of any Visicorp product other than
VISICALC ie VISIDEX. VISITERM. DESKTOP PLAN. VISITREND/PLOT. VISIPLOT.
VISIFILE, BUSINESS FORECASTING MODEL, VISISCHEDULE .SATURN 128K CARDS can
be used in conjunction with VC EXPAND and VC EXPAND 80 software to provide extra
memory for VISICALC models up to a maximum of 177K ie with a SATURN 128K and a
SATURN 32K card, VC EXPAND 80 together with a Video Videoterm 80 column Card will
give en BO column Display together with additional memory.

SATURN 128K CARD £359.00 VISICALC £149.00
SATURN 321< CARD E149.00 VISISCHEDULE £189.00
VC EXPAND E 55.00 VISIDEX E149.00
VC EXPAND 80 E 69.00 VISITF1END/PLOT £180.00
VIDEX VIDEOTERM E195.00 VISITERM £ 65.00
SOFT 80 COLUMN SWITCH £ 19.95 VISIPLOT E125.00
HARD SWITCH PLATE E 15.95 VISIFILE E159.00
INVERSE ROM (Recommended) E 1895 VISICALC B.F.M. E 75.00

DESKTOP PLAN 0 E149,00

SATURN CARDS come complete with Disk Emulation Software in Basic (32K), Basic Pascal,
and CPM /12810.
AVOID EXPENSIVE MISTAKES. BEFORE YOU BUY ANY OTHER EXTRA MEMORY

CARD - CHECK WITH USI

Mail Order & Distribution:
Waingate Lodge, Waingate Close,

Rossendale, BB4 7S0
Phone) (07061 227011

Telex: 635740 Petpam G

00

dietsobfapp15-

London Retail:
103.5 Blegborough Road,

London, SW16 6DL
Norwegian Agent: Phones: 01-769 1022/3/4

The Norwegian Software House Telex 923070 1111COMP G
Address Okernveien 145

Oslo 5
Telephone 47 2 64 55 77

Prices do not include VAT please add 15% to your remittance
Postage and Packing FREE
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BUYERS'
GUIDE
SOFTWARE
The guide lists software packages costing unCer £3,000 that run
on disc -based microcomputer systems. The list is sorted by
application category, and within this alphabetically by machine
type. The companies named are generally the main U.K. source,
and their full addresses are given at the end of the guide.

Since we started doing the software guide the number of
packages on the market has grown enormously. We invite all
software suppliers to continue to send us details of their pro-
ducts so that we have them on file, ready for any special features
we may be running. At the moment we are particularly keen to
hear of software that runs on 16 -bit machines.

Machine type by application
Combined Ledger/Stock/Invoicing
Machine type
ACT 800
ACT Sirius
Apple II and III
Apple II
Apple II
Apple II
Apple II
Apple II/ITT
Apple II
Commodore
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
CP/M

,CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M

Supplier name
ACT Microsoft
ACT Microsoft
Systematics
Vlasak Electronics Ltd
Dataforce (U.K.) Ltd
Microsense Computers Ltd
Southern Computer Systems
Informex London Ltd
Star Systems Ltd
Comsoft Associates
Compfer Ltd
Analog Electronics
Logma Systems Designs
Grama (Winter) Ltd
Bristol Software Factory
Compfer Ltd
HB Computers
Sheffield Micro
Sail
Bonsai
D T Systems
Wisbech Computer Services
Graffcom Systems Ltd
Benchmark CS Ltd
Computastore Ltd
Interface Computer Services
Minicomputer CS Ltd
Salmon Microcomputing
Selven Ltd

Price Comments
From £500
£495
From £250
£855 1,500 a/c 5,000 trans
£855
£340
£1,000 varies
£298 500 a/c
£750 2,000 a/c 6,000 trans
£750
£400 varies
£550
£600 1-6 shops
£475 varies
£300 1,000 a/c 6,000 trans
£600 500 a/c 1,000 items
£695 500 s/c 2,500 trans
£2,500 includes payroll
£1,265 varies
£1,875
£750 varies
£900 varies
£400 varies
£950 varies
£1,000
£350
£1,250 varies
£750 1,600 items 1,000 trans
£1,500 3K a/c 7K trans

CAN
YOUR
MICRO
READ
THIS? 5 000201 460790

Bar-code identification for

PET/CBM APPLE BBC
Bar-codes give a speedy and error free means of data
entry and provide a foolproof method of identifica-
tion for any item or document. Typical uses include
stock control, libraries, filing systems, security &
checkpoint verification, point of sale terminals, spare
parts identification, etc., etc. Many organisations are
adopting bar-coding as a way of introducing compu-
ter techniques into the work environment. Already
most grocery products are bar-coded at source and
many other areas of industry and commerce are
following. Bar-codes will soon be commonplace.

Our system contains all the hardware & software
needed to implement a bar-code system on
your computer now. Software to print bar
codes on an Epson printer is included. More
information on request please state your /-
micro & area of interest.

Price £199.00 VAT / /

Special systems can be designed .
contact consultant Lee Allen.

THE NEW EPSON TYPE 3 PRINTER
lowest prices in U.K.!!!

MX80
FA 3

We supply
the whole
EPSON range & will
match or better any published
price in the UK. (and include a FREE
fanfold paper set) Cash & carry prices .

carriage extra at cost. Full range of other printers and
peripherals at bargain prices. Send SAE for full lists
or phone for a quote.

ALTEK (PC) 1 Green Lane
Walton -on -Thames, Surrey
Please phone before calling (093 22) 44110

1*BIG EARS*%.,,../-,
SPEECH %
INPUT

COMPUTER
FOR ANY

Hugely successful Speech Recognition System.
complete with microphone. software and full instructions

BUILT TESTED & GUARANTEED ONLY £49
PLEASE STATE COMPUTER: UK101. SUEERELOARD hiASGOM2

Vic 20, Micron, 88C Micro ZX80/131 PET, TRSBO, MZBOK, APPLE It

ZX8O ZX81
+ 16 LINE CONTROL PORT "14!
MUSIC SYNTHESISER

Play 3 -part music, sound effects,
drums etc. Full control of attack, decay
and frequency. InpultOutput lines provide
control and monitor facility for Home Security. Robot Control,
Model Railway, etc. etc. Works with or without 161( RAM,
Add keyboard to make a live performance polyphonic synthestaert
Full Instructions/software included.

AMAZING VALUE AT ONLY £19.50 (KIT)
Extra Connector at £2.50 E25.50 (BUILT)
COLOUR MODULATOR KIT £12
RGB in. PAUUHF out BUILT £18

UK101/NASCOM COLOUR GRAPHICS KIT £45
Inc. Modulator. Still the best selling system( BUILT £60
Please add VAT at 154. to all prices.
BarclaylAccess orders accepted by telephone

WILLIAM Dower House, Billericay Road,
STUARTSTUART Herongate, Brentwood,

Essex GM13 3SD II\
SYSTEMS Ltd Telephone- Brentwood (0277) 8102re

Nif
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Ethernet for
CP/M and
Turbodos S100
users
Industry standard LAN
 2.5 Km range
 LRT Filtabyte 2.0 full 10 Mbit

S100 to Ethernet controller
 File server and user software for

use under CP/M
 Turbodos network drivers for

full CP/M compatible
networking

Prices from £750 per station

A
Sintrom Electronics Ltd
Arkwright Road, Reading,
Berks RG2 OLS
Tel (0734)875464
Telex: 847395

 Circle No. 233

THE POWER BANK
Plug your micro computer video unit and Printer
into the POWER BANK and forget about a disabling
break in the electricity supply. This unit will con-
tinue to run your system in the event of a mains
failure ... WITH NO INTERUPTION TO YOUR WORK!

Batteries
included

Vital when running business systems. This unit will
of course suppress MAINS SPIKES and SURGES.

SINEWAVE OUTPUT
1 20VA £320 250VA £450

plus carriage, packing and VAT

POWER TESTING SALES LTD
65a Shenfield Road, Brentwood, Essex CM15 8HA

Tel: 0277 233188

rESSEX
 Circle No. 234

SUDBURY 

COLCHESTER 

CLACTON-ON.SEA 

CHELMSFORD

SUFFOLK go.

ACORN from 140
APPLE from 669
ATARI from 89
BBC horn 280
DRAGON from 179
NEC 599
TANDY 78
T 199/A from 179
VIC 29 from 11799
VIDEO GENIE 173 50

EmpRisE
CO1 2TO

58 EAST STREET
COLCHESTER ESSEX

ce (0206) - -
8,7 TEL (02061 965926

t
AN'i:148865926

Printers horn 129.95
DRk Drives from 199.00
Cm Recorders from 17 40
Monitors from 69.50
Cassettes from 49p
Disks from 1A9
Software from 99p
Avalon Hill War Games
on cassette from 952
Accessories & Books

WE ARE AUTHORISED SERVICE CENTRE FOR ALL THE ABOVE COMPUTERS
All our products can be hired on a try -before -you -buy basis and membersimc o.
our computer club is free if you buy your computer from EMPR1SE
All prices are subject to VAT end refer to current stock.

 Circle No. 235

CP/M
CP/M North Star
North Star DOS
Ohio Scientific
Ohio Scientific
Tandy Model 2
Tandy Model 2
Tandy TRS:80
Tecs

Map Computer Systems
Instar Business Systems
Intelligent Artefacts
Microcomputer BM
Stratheden Ltd
Chess Consultancies
Chess Consultancies
Microcomputer Applications
Jar Software Systems

Database Managers
Machine type
ACT Sirius
Apple II
Apple II
Apple II
Apple II
Apple II/ITT
Apple II/ITT
Apple 11/ITT
Apple WITT
Apple II/ITT
Commodore
Commodore 3000/8
Commodore 3000/8

Commodore 3032
Commodore 3032/8
Compucorp
CP/M
CP/M
CP/M
CP/M
GP/M
CP/M
CP/M
CP/M
CP/M
CP/M SWTPC
Metrotech System
North Star
Ohio Challenger
Ohio Scientific
Superbrain
Superbrain
SWTPC
Tandy TRS-80
Tandy TRS-80
Z-80/8080
Z-80/Cromenco

Supplier name
Stage One
Spider
ACT Microsoft Ltd
Courtman Micro Systems
Keen Computers
Systematics International Ltd
Diskdean Ltd
Systematics International Ltd
Informex London Ltd
The Software House
Comsoft Associates
Stage One Computers
Commodore BM (U.K.) Ltd

CPS (Data Systems) Ltd
Compsoft Ltd
Verwood Systems
Redwood
Compsoft Ltd
Great Northern CS Ltd
Microtek Computer Services
Cleno Computing Services
Interface Ltd
Median-Tec Ltd
Microbits
Southdata Ltd
Verwood Systems
Metrotech
GW Computer
U -Microcomputers Ltd
Microcomputer BM
GW Computer
Alan Pearman Ltd
SWTPC
Cleartone ADP
ACT Microsoft Ltd
Structured Systems Group
Xitan Systems Ltd

£1,000
£999
£510
£656

£1,200
£995
£90
£650

Price
£695
£200
£75
£106
£425
£72
£120
£125
£198
£140
£250
£45-£150
£150 -£300

£200
£190
£376
£120
£400
£110-£210
£250-£500
£90-£325
£200
£500
£145
£650

varies
600-2,900
1,500 a/c 5K trans

5,000 items 1,500 a/c

500 a/c 300 nom. a/c

Capacity
Tomorrow's office
2,800 records

100K characters
up to 70Mbytes

varies
1,000 references
500-1,200 records
900 records

650-2,400 records
650-1,400-64,000

records
varies
600-5,000 records

30,000 records
and varies

varies
varies

varies
up to 8Mbytes

£200-£1,000
£575
£175
£175
£575
£295 varies
£100
£75 varies
£75
£135 varies
£850 4,000 records/disc

Engineering, Building and Design Systems
Machine type
ACT Sirius

Apple II
Apple II

Apple II
Apple II

Apple II

Apple II

Supplier name Price
Cambridge Numerical £800

Control
Survey Three
BHRA

Spot
Ismael CAD

Gilmorehill Software

Microcomp

Notes
Numerical control

£1100 Land survey
£250 Pipeline sizing, flow

and pressure -drop
calculation

£995 Builder's estimating
varies Range of building and

engineering
applications

varies Range of building and
engineering
applications

From £200 Range of structural
engineering
applications
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Buyers' Guide

Apple II

Apple II

Apple II
Apple II/ITT
Commodore 4032
Commodore

Commodore

Commodore 8000

Commodore 3032

Commodore 3032

Commodore 3032
Commodore 3032/8
Commodore 3032/8
Commodore 3032/8
Commodore 3032/8
CP/M

CP/M

CP/M

CP/M

CP/M

CP/M
CP/M

CP/M
CP/M
CP/M
Equinox

Hewlett-Packard

Superbrain

Superbrain

Tandy TRS-80
Tecs

Haden Young Ltd

James C Steadman

James C Steadman
Aerco-Gemsoft
Numerical Control Services
Ismael CAD

Comsoft Associates

The Computer Room

Micro Computation

The Alphabet Co

Comac Systems
Comac Systems
Comac Systems
Comac Systems
Comac Systems
Kewill Systems Limited

Cambridge Numerical
Control

Ismael CAD

Gilmorehill Software

Hevacomp

Hevacomp
Hevacomp

Median-Tec
Median-Tec
Median-Tec
Equinox

CSC (Northern) Ltd

Stemmos

KGB

Chess Consultancies
Jar Software

Financial Systems
Machine type
ACT Sirius
ACT 800
ACT Sirius
ACT Sirius
Apple II
Apple II

Apple II and III

Apple II
Apple II
Apple II

Supplier name
ACT Microsoft
ACT Microsoft
ACT Microsoft
ACT Microsoft
ACT Microsoft
Personal Computers

PE Consulting Group

Microdigital
Microdigital
Microsense

From £50 Range of software for
building/
engineering

£200 Erect concrete
columns

£250 Multibay frames
£175 Pipeline engineering
£1,490 Numerical control
varies Provide a range of

software for
building/
engineering

£750 Engineering
contractors
estimates

£1,500 Engineers production
information control

£300 Building -conversion
specification

£75 Time study and
analysis

£400 Asset register
£400 Maintenance plan
£400 Work orders
£400 Plant history
£400 Manpower analysis
£2,000 Engineering time

estimates
£800 Numerical control

varies Range of building and
engineering
applications

varies Range of building and
engineering
applications

£2,250 Heating and
ventilation system
design

£500 Building specification
£500 Building project cost

control
£500 Plastic portal frames
£500 Slope -stability analysis
£500 Retaining wall design
£500 Civil/structural

engineering design
from £200 Engineering design

systems
£2,500 Stress analysis for

pipe networks
£2,500 Computer -aided

design
£450 Production planning
£600 Production analysis

Price Notes
£150
£595 Micromodeller
£150 SuperCalc
£595 Micromodeller
£150 Micromodeller
£500 Income tax

computations
£350 Microfinesse-financial

planning
£200 Sales analysis
£130 Credit control
£194 Cashier retail/

wholesale

SIITIF-M411=11='.E

MINI DISKS -
BIG SAVINGS

VERBATIM DATALIFE 5J,-"

MD 525 S/SIDED 40 TRACK £16.45
MD 550 D/SIDED 40 TRACK £22.45
MD 577 S/SIDED 77 TRACK £24.45
MD 557 D/SIDED 77 TRACK £32.45

Prices are per ten pack, excluding
VAT.

\II disks are factory fresh, soft-sec-
ired, hub reinforced and certified

3% error -free.

ase include UK p&p at 95p per
:k, then add 15% VAT to total.
! Cheque/PO now to:

TATECH LTD, DEPT PC, FREEPOST,
rRINCHAM, CHESHIRE, WA15 OBR.
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VIDEO GENIE &
TRS 80 16K LEVEL H
ASSAULT COURSE

 f

SPACE INVADE

C7-50 each - set of tour C19.50 incl. VAT and P&P
Write or phone for program descriptions, alternatively send

95p (redeemable against order] for full catalogue & free listing
Inot from the abovel. Access orders taken by phone 24 hrs a day.

Dealer enquiries welcome

Lower North St., Cheddar, Somerset.
24hrs Tel. Cheddar 515265211.

 Circle No. 237

COMPUTERCAT SOFTWARE
BBC MODEL B ONLY
DATABASE £12.95
Complete with add, change, delete,
sort, search and printer routines.

OTHELLO £8.95
By Paul Haworth. Three levels of skill
and colour graphics. Highly recom-
mended.

SNIG £6.95
An interactive game in colour and
sound. The caterpillar grows as food is
consumed. Speeds up as the game
progresses. Very addictive and recom-
mended.

TREASURE ADVENTURE £6.95
Specially adapted for the BBC Micro.
VIDEO GENIE

FORTY NINER
BRIDGE BUILDER
TANK BATTLE

 Prices inc. VAT and Postage.
224 Chapel Street, Leigh, Lancs.

Tel.: (0942) 605730.

£5.95
£5.95
£5.95
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northern
computers

: offer even more 

Easy parking off the M56
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FOR YOUR SHARP MZ8OK CP/M 2.21 (XTAL)
BASIC CO M FACILITIES INCL..

 Dynamic file management  General purpose editor
Fast assembler  Advanced debugging utility

YOUR SHARP CP/M 2.21 (XTAL) PACKAGE INCLUDES
 Hardware modification (if fitted by a SHARP dealer does
NOT break the guarantee)  SHARP CP/M 2 21 (latest
version) on disc  XTAL Monitor and Operating System

7 Digital Research manuals  12 months guarantee and
up -dates ton all our products)

CP/M 2.21 (XTAL) FROM £150 + VAT
Ask your SHARP dealer for further details or contact
CRYSTAL SSSSS RCN LTD CIANI SOFTWARE 1101.16E S clAy

LAN HELP YOU ESTABLISH YOUR SOFTWARE ON THE SMART

XTAL BASIC (SHARP) for MZ80 (A,B&K)
Takes 5K less memory. has all the features of SHARP BASIC
PLUS Multi dim strings. error trapping. logical operators
machine code monitor more flexible peripheral handling
improved screen control. increased list control, auto run
if then .else - and it doesn t stop there - it grows. You can
extend the commands and functions at will  10K. 12K
16K. BASIC? SHARP TO XTAL BASIC conversion program
is included £40 plus VAT.
Bi-directional serial board for your SHARP RS232
compatible <150 Baud to >2400 Baud adjustable 5.6.7.8
Bit words. plugs into MZ801/0 09.50 plus VAT. Includes
software for bi-directional use in XTAL BASIC software
for using SHARP BASIC with serial printer and self -
diagnostic software for testing Baud rate etc

Oven 09301200 1300 1 /30 escept Saturday N Sunda,
411Maydairinu 048.30 recirias Devon

XTAL
BASIC
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MICRO SERVICING
AND REPAIRS

APPLE PET- VIC BBCITT
and other makes

Micro Malfunction? Send or drop your micro
in to us. We'll repair it in our workshops
and return it. Our staff are fully qualified
and we are Main Dealers and Software

Specialists for most leading makes.

ALSO FULL MICRO SERVICE CONTRACTS
IN LONDON AND EAST ANGLIA

MICROSTORE MICRO MANAGEMENT
327 King's Rd. LONDON 32 Princes St. IPSWICH
SW3. Tel: 01 352 9291 Suffolk. Tel: 0473 57871

 Circle No. 241
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Apple II PK Microsystems Solicitors' accounts
Apple II Dataforce £80 Cashflow projection
Apple II Informex £98 VAT system
Apple II Southern Computer Systems £750 Financial controller
Apple WITT Microsense £125 VisiCalc
Apple II/ITT Systematics £295 Financial planning
Apple WITT Systematics £1,000 Financial controller
Apple WITT Microsense £75 Modelling

desktop plan
Commodore 8000 Micro Facilities £650 Portfolio management
Commodore 3000 Stage One Computers £250 Financial accounts

package
Commodore 3000/8 ACT Microsoft £125 Financial modelling
Commodore 3032 Stage One Computers £100 Quote processing
Commodore 3032 CPS £575 Invoice -costing/

jewellers
Commodore 3032 L & J Computers £90 Cash book
Commodore 3032 ACT (Petsoft) £150 Financial planning
Commodore 3032 Stage One Computers £100 Bank a/c reconcile
Commodore 3032 Logma Systems £600 Sales/analysis
Commodore 8000 ACT Microsoft £595 Micromodeller
CP/M Ideal £240 Imps spreadsheet
CP/M Great Northern £299 Minimodel
CP/M Omicron POA Dual currency sales

and bought -ledger
systems

CP/M Bytesoft £95 Financial modelling
CP/M Micromedia £1,000 Invoice disc factoring
CP/M Graffcom System £400 Hire-purchase system
CP/M MAP Computers £550 Financing system
CP/M Microtek £500 Accounting
CP/M Microtek £750 Budget control
CP/M Median-Tec £500 Financial analysis
CP/M Graffcom Systems £450 Purchasing system
CP/M Business Solutions £395 Mars
Durango F-85 Kesho Systems £1,000 Time recording/

ledger
Flex and Uniflex Compusense £140 Dynacalc spreadsheet
IBM PC ACT Microsoft £595 Micromodeller
Superbrain Alan Pearman Ltd £315 Financial planning
Tandy TRS-80 Chess Consultancies £800 Sales statistics
Tandy TRS-80 A J Harding £125 Financial balancing
Z-80/8080 Intereurope £500 Financial modelling
Z-80/8080

General Ledge

Graham Dorian

r

£325 Sales analysis retail

Machine type Supplier name Price Capacity
Apple II and III Systematics £250
Apple II Computer Systems £295 500 a/c 1,700 trans
Apple II Dataforce (U.K.) Ltd £225 200 a/c 1,000 trans
Apple Style Systems Ltd £250 1,000 a/c, 2,000

postings
Apple II Southern Computer Systems £750 1,000 a/c 12 branches
Apple WITT Systematics International Ltd
Apple WITT Guestel Ltd £300 200 a/c
Commodore Comsoft Associates £350
Commodore 3032 Bristol Software Factory £300 1,000 a/c 6,000 trans
Commodore 3032 Analog Electronics £450
Commodore 8000 Commodore BM (U.K.) Ltd £300 600 a/c 3,006 trans
Compucorp Verwood Systems £250
CP/M Sail £390 varies
CP/M Wisbech Computer Services £300
CP/M Business Solutions Ltd £390 varies
CP/M Bytesoft £690 varies
CP/M PR Daly & Co Ltd £500
CP/M Haywood Associates Ltd £500
CP/M Median-Tec Ltd £500 500 a/c 5,000 trans
CP/M Ludhouse Ltd £500 200 a/c 5,000 trans
CP/M Computastore Ltd £500 999 a/c 99 centres

nine computers
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CP/M
CP/M
CP/M
CP/M

Great Northern CS
Selven Ltd
Interface Computer Services
Microbits Ltd

£345
£400
£350
£500

250 a/c
1,000 a/c 3,000 trans
varies
varies

CP/M Map Computer Systems £300 250 a/c 3,500 + trans
CP/M North Star Benchmark CS Ltd £250 150 a/c 500 trans
Horizon Claisse/Allen Computing £500 999 a/c 99 entries,

nine computers
North Star DOS Intelligent Artefacts Ltd £295 1,500 a/c 5,000 trans
Ohio Scientific Stratheden Ltd £500 varies
Tandy Model 2 Chess Consultancies Ltd £400 1,000 a/c
Tandy TRS-80 Tridata Micros Ltd £225 500 a/c 1,800 trans
Z-80 Liveport Ltd
Z80/8080 Solitaire £500 Up to 26 by 400 a/c
Zilog MCZ range Microbits £500 100 a/c 5,000 trans

Hotel and Travel Packages
Machine type Supplier name Price Notes
Apple II Spot £150 Bar management
Apple II Dataforce £525 Hotel management
Apple II Informex Logic £298 Travel agents' system
Apple II Informex Logic £298 Hotel administration

system
Apple WITT Guestel Ltd £500 Hotel billing
Apple II Diskwise Ltd £695 Hotel reservation and

guest billing
Commodore 3000 Landsler Software £350 Hotel guest billing
CP/M Hill Briton £2,000 Airline reservation
CP/M Mountain £2,500 Tour operator's

reservations
CP/M Sail £600 Bar and food stock
CP/M Sail £1,200 Stock and accounting

Incomplete Records
Machine type Supplier name Price Capacity
ACT Sirius Ibis £1,200 9,000 a/c codes
Apple II/ITT Padmede Computer Services £450 900 a/c 2,000 trans/

disc
Apple II Keen Computers £580 up to 70Mbytes
Apple II Southern Computer Systems £750 500 a/c 2,000 trans
Commodore The Computer Room £230
Commodore 3032 Stage One Computers £750 500 centres 2,300 a/c
Commodore 3032 Micro Computation £555 120 a/c 5,000 trans
CP/M Mountain £950 1,000 headings
CP/M Map £1,250
CP/M Wisbech Computer Services £750
CP/M CPL Ltd 250 headings, 2,000

trans per 5.25 disc
CP/M Benchmark Ltd £975
CP/M Bytesoft £250 3,000 trans
CP/M Criterion Business Systems £375 2,500 entries
CP/M Ludhouse Ltd £1,000 variable
CP/M Salmon Microcomputing £950 5,000 entries
CP/M Map Computer Systems £550
Durango F-85 Kesho Systems £1,000
Exidy Sorcerer Basic Computing £350 See also Micropute
Tandy Model 1 A J Harding (Molimerx) £150 1,200
Tandy Model 1 Quickmet £785 300 a/c 2,000 trans
Tandy Model II IBIS Business Info Systems 9,000 a/c codes

Job Costing/Billing
Machine type Supplier name Price Capacity
ACT Sirius Ibis £800
Apple II Informex London £498 1,000 emp-pro-exp

codes
Apple II Deltic Computing Ltd £250
Apple II Southern Computer Systems £750
Apple WITT Padmere Computer Services £300 999 clients 99 rates
Apple II/ITT TABS Ltd £99 100 jobs 3,000 trans
Commodore Comsoft Associates £350
Commodore 3032 CSM Ltd £600 1,000 jobs 100 people

EPSON TYPE 3 PRINTERS

Epson's superb Type 3 series
replaces the Type 2 and offers:

* IMPROVED PERFORMANCE

* MANY NEW FEATURES

* LOWER PRICES

For free brochure and special Epson
offer write, stating your computer, to:

DATATECH LTD,
DEPT PC, FREEPOST,

ALTRINCHAM, CHESHIRE,
WA15 OBR

 Circle No. 242

DISKS STATIONERY PRINTERS

Special offers on disks, stationery and
printers
Floppy diskettes in boxes of 10
51" s/s s/density s/sectored only £15.00
8" s/s s/density s/sectored only £15.00

(Add £1.00/box P & P + Vat.)

Continuous stationery -1000 sheets
9"x 11" Plain single part only £4.95
91"x 11" Plain (with margins) only £5.96

141"x11" Lined or plain single part
only £7.00

(Includes delivery, excludes Vat.)

Printers from Newbury Labs
Special Introductory Offer
A free box of 91"x11" Stationery with
every Newbury Printer purchased

The 8510 (11" carriage) only £480.00
The 1550 (15" carriage) only £650.00

For the printer that has everything standard,
buy The Newbury 8510 or 1550. Price
includes 6' cable

C
CDP Consultants Limited
WICKEN ROAD CLAVERING

ESSEX CB11 4QT
Ring Clavering 10799851 617

 Circle No. 243

Mr. RETAILER.,
POINT ACCESS COMPUTERS

2 Rose Yard, Maidstone, Kent
ME14 1HN

Telephone (0622) 58356
OF

DISTRIBUTORS
ENQUIRIES WELCOME

SALE

1 SIX
On Entry of Stock No. Receipt is printed, Stock
updated, VAT updated and years bookeeping up-
dated.
Complete system. Special introductory
Price: Computer 64K -r 700K + Printer
MR. RETAILERIC) £2999 + vat
or MR. RETAILER(C) £975 + vat

 Circle No. 244
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SALE!
APPLE I I

Apple II 128K Computer
Apple II Disk Drive
Apple II Silentype printer
Apple II 12" Monitor
Apple II System software
Apple II VisiCalc
Apple II Business Basic

APPLE I
Apple A f Music card
Apple Integer card
Apple Super Talker System
Apple Romwriter
Apple Romplus
Apple Heuristics speechlab
Apple Stereo Synthesizer

Music System
Apple A C Line Controller
Apple Versawriter Graphics

Board
Landsler Hotel Booking

Software (Apple)

CBM/PTE 3000/4000 Series
Pet Ada 1200 adaptor
Petset 1 A -D converter
Pet Serial B Interface
Pet CP/M Softbox
BSTAM for Softbox
Pet presto digitiser
Pet IEEE -IEEE cable
Skyles Regent Net -Working

System for 3 Pets
Pet IEEE-centronics I/F
CBM stock control
CBM Complanner
CBM Lisp
CBM Kram clip
CBM Comledger sales
CBM Monitor
CBM Item
CBM Combis
CBM Comledger nominal
CBM Comledger purchase
CBM Payroll
CBM Wordpro 2
CBM Comaccounts (Nominal/sales/

Purchase Ledgers)
CBM Comstock
Woodcraft
Assembler Development
Petsoft Cassettes (Progs

originally £10 to £25)

CBM/PET 8000 Series
CBM Paymaster
CBM Sales controller
CBM Budget controller
CBM Link
CBM Purchase Controller

PRINTERS
TTY43 KSR pinch feed printer
CX80 colour printer
CX80 dump card for Apple

Hi -Res Graphics
Racal Binder 4132

High Speed Printer
CBM 8024 Printer (160 cps)

IEEE Dot Matrix

1470.00
249.00
156.00
153.00
105.00
105.00
53.00

67.00
71.00

119.70
70.35
85.00
82.00

218.00
202.50

92.00

25.00

67.50
123.00
140.00

458.000
94.50
20.00
17.50

199.00
15.90

120.00
30.00
30.00
50.00

120.00
100.00
100.00
97.50

120.00
120.00
90.00
90.00

390.00
90.00
90.00
32.50

2.00

120.00
180.00
180.00
60.00

180.00

676.00
675.00

93.75

1299.00

812.0

SUPERBRAIN 64K Dual
Disk Drive 1500.00

Johnson Microcomputers
75179Park Street

Camberley
Surrey

GU15 3XE
Telephone Camberley (0276) 20446

Phone Orders accepted - VISA, ACCESS,
AMERICAN EXPRESS.
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Commodore 3032 Stage One Computers £100 300 appointments
CP/M Sheffield Micro £2,500
CP/M Hill Briton £400
CP/M Kewill Systems Limited £1,500 for manufacturing

companies
CP/M Bromley £400
CP/M Vauntberry £1,450
CP/M Business Solutions Ltd £190 varies
CP/M Map Computer Systems Ltd £550 400-96,000 jobs
CP/M Graffcom Systems Ltd £400 varies
CP/M Ludhouse Ltd £1,000 1,000 jobs 35 codes
CP/M Microtek Computer Services £1,000
CP/M Great Northern CS Ltd £455 300 clients
CP/M Salmon Microcomputing £300 225 codes
CP/M CPL Ltd £300
CP/M Goldcrest £200
CP/M North Star Intelligent Artefacts £275

Nominal Ledger
Machine type Supplier name Price Capacity
ACT Sirius Ibis £750
Apple II Logic Computers £630 100 depts, 200 a/c
Apple III Logic Computers £630 500 depts, 500 a/c
CP/M Map £400 999 headings
CP/M Bonsai £475 999 headings
CP/M Bromley £400
CP/M P R Daly £500
CP/M Vauntberry £950
CP/M D T Systems £750
Tandy Model II Ibis £750

Order Entry/Invoicing
Machine type Supplier name Price Notes
Apple II and III Systematics £250 Invoicing
Apple II Informex £198 Invoicing system
Apple II Southern Computer Systems £750 Invoicing
Commodore 3032 MMS Computers £250 Order control
Compucorp Verwood Systems £250
CP/M Sail £250 Invoicing/back orders
CP/M Bromley £400 Order processing
CP/M P R Daly £350 Invoicing
CP/M Vauntberry £950 Order processing
CP/M Typestyle £250 Invoicing
CP/M Wisbech Computer £600

Service's
CP/M Graham -Dorian £500 200 invoices 1,500
CP/M Goldcrest £300 Invoicing
CP/M P R Daly & Co £200 Invoicing
CP/M Graffcom Systems £350 Order entry/invoicing
CP/M Interface Ltd £250 Invoicing
CP/M Median-Tec Invoicing
Tandy TRS-80 Tridata Micros £75 Invoicing
Z-80/MCZ Software Architects £600 Order entry/invoicing

Payroll
Machine type Supplier name Price Capacity
ACT Sirius Ibis £600
Apple II Deverill £75
Apple II Spot £295 350 employees
Apple II Logic Computers £630 300 personnel
Apple III Logic Computers £630 1,000 personnel
Apple II and III Systematics £250
Apple II Dataforce (U.K.) Ltd £375
Apple II/ITT TW Computers Ltd £145
Apple II/ITT Informex London Ltd £298
Apple WITT Algobel Computers £295 500 employees
Apple II/ITT Vlasak Electronics Ltd £375 200 employees
Apple II/ITT Computech Systems £379 300 employees
Apple Style Systems Ltd £350 450 employees
Apple WITT Tabs Ltd £99 50 weekly 100

monthly
Commodore Comsoft Associates £350 500 employees
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Commodore 3000/8 Commodore BM (U.K.) Ltd £150 200-600 employees
Commodore 3000/8 Landsler Software £150 200-500 employees
Commodore 3032 Analog Electronics £90
Commodore 3032 L & J Computers £220
Commodore 3032 Intex Datalog Ltd £195 200 employees
Commodore 3032 Computastore Ltd £75 483 employees
Commodore 3032 ACT (Petsoft) Ltd £195 600 employees
CP/M Map £550 5,000 employees
CP/M Bromley £400
CP/M PR Daly £350
CP/M Vauntberry £950
CP/M Benchmark CS Ltd £350 300 employees, 50

departments
CP/M Haywood Associates Ltd £350
CP/M Median-Tec £500 1,000 employees
CP/M Salmon-Microcomputing £300 500 employees
CP/M Map Computer Systems £350 300-96,000 employees
CP/M Daman Computer Services £900 1,000 employees/

Byte
CP/M Selven Ltd £500 400 employees
CP/M PR Daly & Co Ltd £350
CP/M Graffcom Systems Ltd £500 500 employees
CP/M Horizon Software Ltd £500
CP/M PCL Software Ltd £495 1,200 employees
CP/M Ludhouse Ltd £450 300 employees
CP/M Comput-A-Crop £495 175 employees
CP/M Microbits £500 Varies
CP/M North Star Micromedia Systems £495 350 employees
CP/M North Star Intelligent Artefacts £52 100 employees
CP/M Vector Taylor Micro Systems £490
Durango F-85 Kesho Systems £500
Horizon Claisse-Allen Computing £500 250 employees
Ohio Scientific Stratheden Ltd £750 varies
Sharp MZ-80 Tridata Micros Ltd £250 400 employees
Tandy Model II Ibis £600
Tandy TRS-80 A J Harding (Molimerx) £120
Tandy TRS-80 Chess Consultancies £400 400 employees
Tandy TRS-80 FIBS £429
Tandy Model 2 P J Norris £500 1,000 per disk
Tandy TRS-80 Tridata Micros Ltd £218 400 employees
Tandy TRS-80 3 -line Computing £140
Tecs Jar Software Systems £250 300 employees
Z-80/8080 Liveport Ltd £250 500 employees
Z-80/8080 Solitaire £500 200 employees
Zilog MCZ range Microbits £500 300 employees

Property Management
Machine type Supplier name Price Capacity
Apple II/ITT Cyderpress Ltd £65U
Apple WITT Informex London Ltd £298 300 entries
Apple II/ITT Cyderpress Ltd £650 500 properties
Apple II/ITT Algobel Computers Ltd £650 400 properties
Commodore 3032/8 Compsoft Ltd £190 13,000
CP/M Compsoft Ltd £400 27,000
CP/M Algobel Computers Ltd £650 2,000 trans
CP/M Salmon Microcomputing £900
Z-80/8080 Graham Dorian Software £325 varies

Purchase Ledger
Machine Type Supplier name Price Capacity
Apple II Logic Computers £630 800 a/c, 1,500 trans
Apple III Logic Computers £630 2,000 a/c, 5,000 trans
Apple II and III Systematics £250
Apple II Dataforce (U.K.) Ltd £315 200 a/c, 1,000 trans
Apple II Logic Box Ltd £490 400 a/c, 1,000 trans
Apple II Deltic Computing Ltd £250 1,000 trans
Apple II Computech Systems £295 500 a/c, 1,600 trans
Apple II Southern Computer Systems £750 variable
Apple II/ITT Systematics International Ltd
Apple II/ITT Padmede Computer

Services
£300 900 a/c, 4,500 trans/

disc
Apple Style Systems Ltd £250 650 a/c, 1,750 trans

MSBORNE 11
Bucks ... Oxon

Fraser Associates,
24A West Street,
Buckingham,
MK18 1HP
02802 6087
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MICROWARE
(London Ltd)

COMPLETE DISC DRIVE

SUB SYSTEMS
For Tandy; Video Genie;

Nascorn

AND ALL POPULAR MICROS

SINGLE UNITS £175
DUAL UNITS £295
BBC MICRO
SINGLE UNIT FROM £135
Includes PSU and attractive desk top cabinet
 Fully guaranteed CDC disc drives
 Cast aluminium chassis
 5 mill sec track to track
 250k; 500k or 1MB
 Industry compatible

Microware
(London Ltd)
637 Holloway Road,
London N19
Tel: 01-272 6237

01-272 6398

Circle No. 247

PINEWOOD COMPUTERS
ANNOUNCE

THE LAUNCH OF THE 64K
EXPANSION BOARD FOR 8032 PETs

Yes. We couldn't wait for the others so we have
launched our own 64K Memory Expansion board to
upgrade the 8032 PET to a full 96K. Silicon Office
and other 96K programmes are now possible on a
32K PET with our board. It is of U.K. Design and
manufacture and comes complete with full fitting
instructions.

Our Price £350
Other new PET enhancements include:

EPSON/PET INTERFACE CARD RRP £90
For all MX printers. Our board gives 40 column
PET's uppercase and graphics and 80 column PET's
both upper and lowercase without the need of
switches or any software routine.

RICOH RP1600 INTERFACE CARD RRP £115
Our board gives 40 column PET's uppercase and 80
column PET's both upper and lowercase without
any restrictions.
Add £10 delivery plus VAT to above prices.
To place your order send your remittance for the
required amount to:

PINEWOOD COMPUTERS
Mail Order Dept.,
17 Adelphi Crescent,
Hayes Park, Hayes, Middx.

or telephone 01-841 1507
DEALER ENQUIRIES WELCOME

 Circle No. 248
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Software
foriRS8OR
rops, IP .5, wes 5, OUr SPS

5,Rooms,Teachers,Classes,Customers,Addresses

flailing-dates,Orders,Purchases,Salespver,,Appoi

ments,Names,Dates,Times,Drugs,Patients,Docto

Schedules,Cheques,Payees,(

tego

stir,

xitst

LECTRIC
NOTE

LOOOK

4is$I

Alts
Side

ffects,Contacts,Lecturers,Course-naterial,Ex

-res,,ilts,Clients,fkx,ses,Properties,PreferencE

,Acre2qe,Bedroorts,WItels,S,inposiadierms,F-rote

pes,Fock,-yroL9s,Cars,Horse-racet
andicaps,Fleces,Discolints,Goods,Patterns,Gra,

ts,Stnc+s,ShsrPs.Irtprest-ratos.Pa4lents

Vou name it...24/19can tame it/

The All -Purpose Data -Manager for TRS-80
(Mod I or III, or Video Genie).

Minimum System -48K,1Disk £69.95

emINA
lollsoftware

PO Box 39. Eastleigh, Hants, England. 505 5WQ
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SAMPLE PRINT FROM

AMBER 2400
PRINTER

69°95
Uses normal plain paper
For details please send
SAE; AMBER CONTROLS LTD
Central Way Andover
HANTS SP10 5AL
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EX -DEMO COMPUTERS
with warranty

CBM 8096 96K Computer £895.00
CBM 8032 32K Computer £695.00
CBM 8050 1 Meg Disk Drive £695.00
CBM 8023 Fast Matrix Printer £695.00
CBM 8027 Daisy Printer £599.00
ESW100KSR Daisy + Keyboard £699.00
FLOWRITER Fast Daisy Printer C1195.00
Apple II 48K Computer £450.00
Disk with Controller £250.00
2nd Disk Drive £210.00

All the above equipment are in perfect working
order and are in almost new condition.
THESE OFFERS ARE ONLY WHILE STOCKS
LAST.
We also buy and sell used equipment. Please call
for late t. Please add VAT to above prices.

DaVinci Computers Ltd.
65 High Street
Edgware
Middx. HA8 7DD.
01-952 0526
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Commodore 3000/8

Commodore 3032
Commodore 3032

Commodore 8000
Compucorp
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M

CP/M

CP/M
CP/M
CP/M
CP/M
CP/M
CP/M
CP/M

CP/M North Star
Durango F-85
Exidy Sorcerer
Horizon
Ohio Scientific
Tandy Models 1&2
Tandy TRS-80

Tandy TRS-80
Zilog MCZ range

Z-80
Z80-8080

Sales Ledger
Machine Type
Apple II
Apple III
Apple II and III
Apple II
Apple II
Apple II
Apple II
Apple II/ITT

Apple II/ITT
Apple II/ITT
Apple II
Apple
Commodore
Commodore 3000/8

Commodore 3000/8

Commodore 3032

Anagram Systems

ACT (Petsoft) Ltd
Compfer Ltd

Commodore BM Ltd
Verwood Systems
Sail
Bonsai
Bromley
PR Daly
Vauntberry
Typestyle
Johnson
DT Systems
CPL Ltd
Goldcrest
Wisbech Computer Services
Bytesoft
Business Solutions Ltd
Median-Tec Ltd
Ludhouse Ltd
Great Northern CS Ltd
Structured Systems Ltd
Selven Ltd

£300
£250
£395
£475
£400
£350
£950
£250
£200
£750
£300
£300
£300
£400
£390
£500
£500
£315
£460
£600

£399 30200-2,000 a/c
800-16,000 trans

£120 200 a/c 700 trans
£300 1,000 trans

7,000 entries
600 a/c 4,500 trans

Salmon Microcomputing £350

Map Computer Systems Ltd
Microbits
PR Daly & Co Ltd
Computastore Ltd
Haywood Associates
Interface Computer Services
Selven Systems

Benchmark CS Ltd
Kesho Systems
Basic Computing
Claisse Allen Computing
Stratheden Ltd
Chess Consultancies Ltd
FIBS

Tridata Micros Ltd
Microbits Ltd

Liveport Ltd
Solitaire

Supplier Name

Logic Computers
Systematics
Computech Systems
Dataforce (U.K.) Ltd
Logic Box Ltd
Deltic Computing Ltd
Padmede Computer Services £300

varies

varies
varies
500 a/c 5,000 trans
500 a/c 5,000 trans
500 a/c
varies
1,000 a/c

2,000 trans
1,000 a/c

24,000 trans
£400 400-96,000 a/c
£500 varies
£350
£400 500 a/c 3,100 trans
£350
£350 varies
£600 500 suppliers 5,000

trans
£250 100 a/c 300 trans
£500
£125 See also Micropute
£500 800 a/c 2,000 trans
£500 varies
£250 300-500 a/c
£750 part of integrated

system
£225 125 a/c 1,000 trans
£500 400 suppliers

1,000 trans

£500 200 by 26 a/c

Price
£630
£630
£250
£295
£315
£490
£250

Guestel Ltd £300
Systematics International Ltd
Southern Computer Systems £750
Style Systems Ltd £250
Comsoft Associates £350
Anagram Systems £299

CSM Ltd

ACT (Petsoft) Ltd

Capacity
600 a/c, 15,000 trans
2,000 a/c, 5,000 trans

500 a/c 1,600 trans
200 a/c 1,000 trans
300 a/c 1,300 trans
1,000 a/c
900 a/c 4,500 trans/

disc
200 a/c

650 a/c 2,500 trans

250-2,000 a/c
500-10,000 trans

£550 and 1,000-2,000 a/c
£650 6,000-10,000 trans

£120 200 a/c 700 trans
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Commodore 8000 Commodore BM (U.K.) Ltd £300 600 a/c 4,500 trans
Compucorp Verwood Systems £250
CP/M Map £400
CP/M Bonsai £475
CP/M Bromley £400
CP/M PR Daly £350
CP/M Vauntberry £950
CP/M Typestyle £250
CP/M Johnson £200
CP/M Wisbech Computer Services £300
CP/M Goldcrest £300
CP/M CPL Ltd £300 with invoices
CP/M Business Solutions £425
CP/M Bytesoft £400 varies
CP/M PCL Software Ltd £475 950 a/c
CP/M Great Northern CS Ltd £415 500 a/c
CP/M Haywood Associates Ltd £350
CP/M Median-Tec Ltd £500 500 a/c 5,000 trans
CP/M Ludhouse Ltd £500 2,000 a/c

8,000 trans
CP/M Graffcom Systems Ltd £450 540-7,000
CP/M Computerstore Ltd £400 500 a/c 3,500 trans
CP/M Salmon Microcomputing £350 1,000 a/c

24,000 trans
CP/M Selven Systems £600 500 a/c 5,000 trans
CP/M Map Computer Systems Ltd £300 400-96,000 a/c
CP/M Daman Computer Services £900 1,500 a/c 500 trans
CP/M PR Daly & Co Ltd £350
CP/M Interface Computer £350 varies
CP/M North Star Services

Benchmark CS Ltd £250 200 a/c 500 trans
Durango F-85 Kesho Systems £500
Exidy Sorcerer Basic Computing £125 See also Micropute
Horizon Claisse-Allen Computing £500 800 a/c 2,000 trans
Tandy Models 1 & 2 Chess Consultancies Ltd £250 300 a/c
Tandy TRS-80 Tridata Micros Ltd £225 175 a/c 1,350 trans
Tecs Jar Software Systems £550 500 a/c
Z-80 Liveport Ltd

Stock Systems
Machine type
Apple II
Apple II and III
Apple II
Apple II
Apple II
Apple II
Apple II
Apple II
Apple II
Apple
Apple II/ITT
Apple II/ITT
Apple II/ITT
Apple II/ITT
Apple II/ITT
Apple II/ITT
Commodore
Commodore 3000
Commodore 3000/8
Commodore 3000/8
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032
Commodore 3032

Supplier Name Price
Spot £185
Systematics £250
Logic Box Ltd £490
Vlasak Electronics Ltd £150
Dataforce (U.K.) Ltd £200
U -Microcomputers Ltd £199
Microsense Computers Ltd £100
Informex London Ltd £198
Southern Computer Systems £1,000
Style Systems Ltd £250
Microdigital Ltd £225
Vlasak Electronics Ltd £285
Systematics International Ltd £500
Guestel Ltd £300
Padmede Computer Services £300
The Software House £80
Comsoft Associates £350
Intex Datalog Ltd £195
Commodore BM (U.K.) Ltd
Rockliff Brothers Ltd £275
Logma Systems Design £600
ACT (Petsoft) Ltd £75
ACT Microsoft Ltd £75
Anagram System £320
L & J Computers £60
Bristol Software Factory £300
Stage One Computers £100 and

Commodore 3032 SMG Microcomputers
Commodore 3032 Compfer Ltd
Commodore 3032/8 Compsoft Ltd

£3954495
£350
£190

Capacity

1,200 items
7,000 items
850 items

900-80,000 items
625 items
500 items
200-2,500 items

2,000 postings
800 items

2,400-3,700 items
600-2,000 items
3,400-10,000 records
1-6 shops
2,400 items 1,000 a/c
1,200-5,900 items
500-600 items 255 a/c
500 items
2,300 items
600-650 items

2,450-7,000 items
200 lines 20 bars
13,000

"ZX GRAPHICS
PROGRAMMING MADE EASY"
Full Colour A4 Manual, 24 pages packed with ZX
Graphics Programming techniques and ideas for games
and 'serious' Programs, Written in 'easy to understand'
language and illustrated at
every stage.

Ideas !delude:
Information Graphics
Sketch Pads,
Saving your 'Art'.
Making serious
programs Interesting.
Graphics Stringing.
ZX Printer Graphics,

£1.50
I INCLUDING U.K.POSTAGE)

Print 'n'Plotter Products (EC)
19 Borough High Street,
London SE1 9SE.

 Circle No. 252

BRAIN SURGEON
Anita Electronic Services (London) Ltd
are specialists in the repair and service of
Superbrain I and II and associated prin-
ters including Apple silent type, Centro-
nic, Anadex, NEC, QUME, Ricoh and
Empson.

We also specialise in the repair of Com-
modore and Apple computers.
We offer a fast on -sight service or alter-
natively repairs can be carried out at our
workshops should you wish to bring in
your machine.
Maintenance contracts are available at
very competitive prices. Trade enquiries
welcome.

For further information telephone or write
to:

MR D. WILKINSON
Anita Electronic Services Ltd.,

15 Clerkenwell Close,
London E.C.1.
01-253 2444

 Circle No. 253

P R E
PRES T

PRES TEL
EST EL

T E L

Calling all hobbyists]
schools, software
houses and budding
programmers!

We would like to hear from program
writers who would like to see their work
published on Prestel for everyone to
use. We'd like programs for most mic-
ros - Apple, BBC, Commodore, Tandy,
Sinclair to be included in our Database,
Aladdin's Cave.

Of course we are willing to pay for any
that we publish.

If you are interested then please contact
us at:
Aladdin's Cave, Prestel Headquarters,
Telephone House, Temple Ave, London
EC47 OHL.

Prestel and the Prestel symbol are
trademarks of British Telecommunica-
tions.

 Circle No. 254
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#17.7E SERVICE AND
Pliff SUPPLIES SPECIALISTS

COMPLETE RANGE OF

COMPUTER SUPPLIES
SPECIALISING IN

DYSAN
DIGITAL

VERBATIM
ALL TYPES OF RIBBONS

CONTAMINATION
CONTROL

PAPER - FURNITURE

Telephone for quotation: DERBY

(0332) 883333

TERMINAL SYSTEM SERVICES LTD.

TSS House, four Lanes

End, Horsley

Woodhouse, Derby

DE7 GAY.
15

 Circle No. 255

ASHFORD
COMPUTER

CENTRE
Most makes of Micros and Accessories sup:
plied. Courses in Computer Programming
for the Complete Novice. Free Computer
Club most Sundays 10 am - 3 pm. Micro
Hospital £25.00 + parts repairs most

Micros.

NO REPAIR - NO CHARGE
Write or ring for details

2 STATION PARADE,
CLARENDON ROAD, ASHFORD,

MIDDLESEX TW15 2RX
Telephone: ASHFORD (Middx) 44955

 Circle No. 256

VDU DESK
TEAK
LAMINATE
FINISH.

Assembly
in seconds
without tools
Other sizes

Free
catalogue

_ ..........

£3 97 STOHPELF

WITHOUT

FOR 241 24.size

Trade enquiries welcome
65 TREDEGAR SO.
E3 5AE

LIMITED Tel.: 01-981 7301

 Circle No. 257

Compucorp Verwood Systems £250 Stock control
CP/M Kewill Systems £859 Bill of materials
CP/M Kewill Systems £850 Materials require-
CP/M Kewill Systems £700 ments planning
CP/M Bromley £400
CP/M Sail £250
CP/M P R Daly £200
CP/M Typestyle £250
CP/M Johnson £200
CP/M CPL Ltd £300
CP/M Goldcrest £300
CP/M Wisbech £300
CP/M Bytesoft £700 2,000-8,000 lines
CP/M Compsoft Ltd £400 27, 000

CP/ M Microtek Computer Services £750
CP/M P R Daly & Co Ltd £350
CP/M Great Northern CS Ltd £375 1,500
CP/M Haywood Associates Ltd £350
CP/M Median-Tec Ltd £500-£800 1,000 items
CP/M Microbits £500 varies
CP/M Graffcom Systems Ltd £350 350 records/disc
CP/M Salmon Microcomputing £400 5,000 items
CP/M Map Computer Systems Ltd £250
CP/M Ludhouse Ltd £1,000 12,000 parts
CP/M Interface Computer Services £350 varies
CP/M Selven Systems £600
CP/M Cromenco Micromedia Systems £1,000
CP/M Horizon Microtek Computer Services £500- varies

£1,000
CP/M North Star Benchmark CS Ltd £450 350 items 275 trans
CP/M Vector Taylor Micro Systems £995 4,000 items/Mbyte

North Star DOS Intelligent Artifacts Ltd £195

Exidy Sorcerer Basic Computing £125

Tandy TRS-80 Chess Consultancies £995
Tandy TRS-80 A J Harding (Molimerx) £150 1,000 items
Tandy TRS-80 Cleartone ADP £325 4,000 items
Tandy TRS-80 Chess Consultancies £750 500 items six sites
Tandy TRS-80 FIBS £750
Tandy TRS-80 Micro Gems £150 1,000 items
Tandy TRS-80 Tridata Micros Ltd £200-£375 630 items/disc
Tandy TRS-80 Microgems Software £150 1,000-2,000 items
Tecs Jar Software Services £800 10,000 items 5,000

orders
Tecs Jar Software Services £850 1,000 items 300 a/c

Zilog MCZ range Microbits £500 2,300 items
Z-80/8080 Graham Dorian Software £325 varies
Z-80/8080 Rogis Systems Ltd £600 900-3,500 items
Z-80 MCZ Software Architects Ltd £600 varies
Z-80 Liveport Ltd

Word Processing
Machine type Supplier name Price Comments
ACT Sirius ACT Microsoft £295 WordStar
ACT Sirius ACT Microsoft £325 Select
Apple II Rocon £170 Zardax
Apple II Dataforce (U.K. Ltd £190
Apple II SBD Consultants Ltd £60
Apple II Keen Computers £275
Apple II/ITT Systematics International Ltd £75
Apple IFITT Algobel Computers Ltd £75
Apple II/ITT Personal Computers Ltd £225-£300
Commodore 3000 Stage One Computers Ltd £125
Commodore 3032 Dataview Ltd £159
Commodore 3032 ACT (Petsoft) Ltd £325
Compucorp Verwood Systems £500
CP/M Wisbech Computer Services £245
CP/M Interface Computer Services £200
CP/M Microbits £230
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CP/M North Star
CP/M Vector
North Star (V)
Z-80 Superbrain

Miscellaneous

Intelligent Artifacts
Taylor
Intelligent Artifacts
Alan .Pearman Ltd

£250
£395
£250
£225

Machine type Supplier name Price Application
Apple III Dever'11 £1,250 Public schools

registration,
accounting and
reporting

Apple II Wida £120 German language -
learning package

Apple Attar £280 Dental lab package
Apple II and III Northern Computers £290-£690 Price discounting
Apple II Vlasak Electronics £30 Petrol pump losses
Apple II Humac Ltd £1,000 Auctioneer's package
Apple II Humac Ltd £600 Invoicing sales -

timber
Apple II Humac Ltd Microfiche records
Apple II Keen Computers £499 Inhouse teletext
Apple II Keen Computers £499 Graphics
Apple Style Systems Ltd £750 Retail warehouse

management
Apple II/ITT Informex Logic £198 Insurance records
Apple WITT Informex Logic £198 Time records -

solicitors
Apple II/ITT Disk -wise £198 TV rental

management
system

Apple WITT Cyderpress £650 Auction system
Apple WITT CPR Systems Ltd £960 Insurance brokers

system
Apple WITT Personal Computers £195 Operational research
Apple II/ITT Personal Computers £100 Time series analysis
Apple WITT Padmede Computers £500 Insurance brokers

system
BBC Model B Typestyle £750 Retail newsagents
Commodore Comsoft Associates £450 Domestic central -

heating estimates
Commodore Vic The Computer Room £250 Newsagents
Commodore 3000 Anagram Systems £850 Media control system
Commodore 3000 Anagram Systems £800 Slot machine monitor
Commodore 3000 The Alphabet Company £350 Newsagent suite
Commodore 3032 Microland £175 Printers quote system
Commodore 3032 Stage One Computers £100 Insurance brokers

system
Commodore 3032 Stage One Computers £200 Printers job control
Commodore 3032 Commodore BM (U.K.) £50 Appointments planner
Commodore 3032 CSM Ltd £500 Window replacement
Commodore 3032 S A Systems £550 Farming - office

systems
Commodore 3032 L & J Computers £420 Machine hire
Commodore 3032 Mandata Ltd £1,000 Insurance brokers
Commodore 8000 Peach Data Services £350 Library retrieval

system
Commodore 8000 Peach Data Services £550 Footware industry

sales reporting
Commodore 8000 Peach Data Services £995 Clients home

accounting
Commodore 8000 Stage One £800 General accounting

package
Commodore 8000 Stage One £330 Petaid/Wordcraft/Visi-

Calc link
CP/M Sheffield Micro £3,500 Production control for

batch manufacture
CP/M Sheffield Micro £1,500 Work in progress
CP/M Hill Briton £1,500 Accounts for

architects
CP/M Hill Briton £400 Time recording for

professional offices

KRAM
There just wasn't room in our
main advertisment for every-
thing so here is another list.

COMPUTERS
L Andromeda Alpha

CP/M, twin disk £1,299

SIC 11 with Monitor 4 Disk

Drive E 850

Sharp ML80A £ 4/7

Sharp MLBOB £1,095

Sharp PC -1500 pocket computerE 169

Sharp PC -1211 " " £ 79

Genie 1 E 279

Genie II with free cassette

recorder E 299

Dragon 32 with free cassette

recorder E 199

PRINTERS
Olivetti Praxis Daisywheel

online typewriter printer £ 399

Epsom MX8011 E 349

NEC PC 80238 E 379

Seikosha GP100A E 189

Sharp CE150 (four colour

printer/interface) £ 149

Sharp CEI22 E 69

OUR NEW SHOP AT 88 HIGH STREET,
LEICESTER IS OPEN SIX DAYS A
WEEK 9-30 to 5-30. WHY NOT COME
AND SEE THE FULL RANGE OF KRAM'S
PRODUCTS.

DISC DRIVES
Single Sided 40 track.

Single Drive E 179

Double Drive £ 349

Double Sided 40 track

Single Drive E 209

Double Drive £ 409

SUPPLIES
Paper for GP80 (2000 sheets) Cl?

Standard width paper " C12

N.B. £2.50 per box carriage on

paper.

BOOKS
CP/M handbook Ell 50

Intro to Pascal E11-50

Atom Business C 6-95

Basic BASIC E 9-95

Sargon - A Chess Program E11-70

Acorn Atom Magic Book E'5-50

Visicalc Home C Office E11-60

34 Amazing Games C 4-95

Getting Acquinted with your

2X81 £ 5-95

Atari Sound 4 Graphics £ 6-75

Software Secrets (Sharpe) E 5-95

TRS80 Disk 4 Other Mysteries E17-25

Mastering Machine Code 2X81 E 7-50

DISCOVER FORTH CIO 95

CARRIAGE Orders up to £10 ...50p

£10 to £99 Orders £3-00

0100 or over E6-00

Carriage on paper £2.50 per box.

V.A.T. TO BE ADDED AT CURRENT RATE TO

GOODS AND CARRIAGE N.B. No VAT on Books.

KRAM ELECTRONICS,
VICTORIA HOUSE,
17 HIGHCROSS STREET,
LEICESTER,
LE1 4PF
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HISOFT PASCAL 4
INCREDIBLE SPEED
INCREDIBLE PRICE

Hisoft are pleased to announce their latest Pascal compiler,
the fastest and most powerful so far, at an amazingly low
price.
Hisoft Pascal 4 is an almost complete implementation of the
Pascal language as given in the Pascal User Manual and
Report (Jensen/Wirth) including POINTERs, RECORDs and (for
disk systems) FILEs. All major Pascal statements and data
structures are supported together with many useful additions
such as PEEK, POKE, USER, ADDR (returns the memory
address of a variable) and, for tape, TOUT and TIN to store and
retrieve variables to and from tape.
The compiler produces Z80 object code directly (i.e. no
P -codes) and hence the resultant code runs very quickly
indeed.
Hisoft Pascal 4 requires only a 32K system in which to run
(with plenty of room to spare) and can be supplied on cassette
tape or 51" or 8" diskette to run under CP/M. The cassette
tape version comes with its own tokenising editor and in a
form which is easily adaptable to any Z80 system.
Hisoft Pascal 4 is a powerful and high quality piece of
software which can be used for serious program development
- we offer it at such a low price because we believe that
such software is normally overpriced and out of reach of the
individual.

Prices:
HISOFT PASCAL 4 tape version

(NASCOM, SPECTRUM etc.)
HISOFT PASCAL 4 disk version

(NASCOM, SUPERBRAIN, RML380Z etc.l
ZDEV (a Z80 development system for Gemini

G805 or G809 disk systems)

'Special offer for ZX SPECTRUM, HISOFT PASCAL
f25

f35

£40

£45

for only

Send for more details from.

HISOFT,
60 Hallam Moor, Liden, SWINDON, SN3 6LS.
Tel. (0793) 26616 (24hr ansaphone).
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I.C. DESIGNS
I.C.D. SOLVES YOUR INPUT/OUPUT
PROBLEMS
Full range of standard 110 boards
Ideal for industrial control with commercial
and educational applications.
Compatible with all micros.
Pet Apple TRS80 Sharp NASCOM, ATOM,
etc.
48 bit Parallel I/O Dual Bi-directional Serial
RS232 16 Channel 8 bit Analogue NO
Prices from £76.
Dealers enquiries welcome.

64 EDWARD ST.,
MIDDLETON, MANCHESTER.
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SEARCHING FOR BEST PRICE

FOUND BEST PRICE

PET

. . GO TO ORCHARD

RRP
C2N CASSETTE f55 Our own
4016 16K £550 transport
4032 32K £695 delivers
8032 32K £895 nation.
8096 96K £1195 wide

weekly.
DISK DRIVES All you
2031 1706 £395 need is
4040 343K £695 our Best
8050 1M £895 Price
8250 2M £1295 Quotation.
9060 5M £1995 Contact
9090 7 5M £2495 us now!

PRINTERS
For super
service.

4022P 8000L BIDIR £395
8023 136C0L £895

8300 DAISY £1395

If you know what you want why wait?

ORCHARD COMPUTER SERVICES
ORCHARD HOUSE, 21 ST. MARTINS ST.,
WALLINGFORD, OXON.
TEL: WALLINGFORD 104911 35529
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CP/M Kewill Systems Limited £1,150 Work -in -progress
control

CP/M Kewill Systems Limited £950 Production scheduling
CP/M Kewill Systems Limited £350 Shop documentation

printing
CP/M Kewill Systems Limited £950 Vehicle costing
CP/M CPS £500 Employment agency
CP/M Mountain £950 Membership

subscriptions
CP/M Mountain £1,750 Solicitor's accounts
CP/M Mountain £750 Accountant's time

recording
CP/M Orchard £200 Manufacturing

shortage control
CP/M Orchard £150 Shortage progress

chasing
CP/M The Computer Room £980 Newsagents accounts

and distribution
CP/M Core £1,500 Advertisers accounts

system
CP/M Core £1,500 Insurance brokers

accounts system
CP/M Core £350 Recruitment agency

system
CP/M Bromley £2,000 Bookmakers system
CP/M Bromley £1,000 Industrial cleaners

system
CP/M Bromley £2,000 Investment brokers

system
CP/M Bromley £400 Property management
CP/M P R Daly £1,050 Contract costing
CP/M P R Daly £2,000 Integrated solicitors

accounting
CP/M P R Daly £500 Time recording
CP/M Vauntberry £1,950 Production control
CP/M Vauntberry £2,200 Requirements

planning, bill of
materials, stock
control

CP/M Vauntberry £1,000 Double -glazing design
and costing

CP/M Johnson £200 Insurance brokers
CP/M Johnson £200 Prestel software
CP/M Basys £1,000 Estate agents
CP/M Benchmark Ltd £350 Time recording
CP/M Bytesoft £850 Work in progress
CP/M Bytesoft £150 Perpetual inventory
CP/M Bytesoft £850 Bill of materials
CP/M Byesoft £200 Kit control
CP/M Microtek £500 Garage system
CP/M Horizon Software £1,000 Integrated business

system
CP/M Horizon Software £400 Costing systems
CP/M Research Resources £240 Statistical analysis
CP/M Sail £1,000 Jewellers integrated

system
CP/M Sail £1,850 Publishers integrated

stock and accounts
CP/M Sail £600 Retail stock
CP/M Salmon Microcomputer £150 Appointments planner
CP/M Selven Systems £400 Nominal ledger
CP/M Map Computer Systems £450 Time recording
CP/M Map Computing Systems £760 Calor system
CP/M Map Computer Systems £425 Newsboy/newsagents

system
CP/M Haywood £500 Time recording
CP/M Comput-a-Crop £1,000 Farm management
CP/M Microtek £1,000 Plant hire
CP/M Goldcrest £300 Nominal ledger
CP/M North Star Micromedia £195 Vehicle maintenance
CP/M Taylor Microsystems £800 Bill of materials
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Ohio Scientific Stratheden Ltd £300 Statistics package
Ohio Scientific Stratheden Ltd Insurance brokers

system
Ohio Scientific Stratheden Ltd Hospital package
North Star DOS Intelligent Artifacts £52 Parts list management

and ordering
North Star Horizon Wisbech Computer Services £750 Double -glazing

manufacturer
North Star Horizon Wisbech Computer Services £750 Double -glazing costs
North Star Horizon Wisbech Computer Services £450 Time recording
SuperBrain Alan Pearman Ltd £190 Statistics package
SuperBrain Alan Pearman Ltd £105 APL utility functions
SuperBrain Alan Pearman Ltd £225 APL Text editor/

processor
SuperBrain Alan Pearman Ltd £125 Micro -mainframe

communications
SuperBrain Alan Pearman Ltd £490 Modelling/simulation
SuperBrain Alan Pearman Ltd £325 Actuarial calculations
SuperBrain Alan Pearman Ltd £75 Password security

system
SuperBrain Alan Pearman Ltd £225 Report formatting
SuperBrain Alan Pearman Ltd £195 CP/M networks
SuperBrain Alan Pearman Ltd £380 Hard graphics copy
Tandy TRS-80 Typestyle £1,500 Wholesale newsagent
Tandy TRS-80 Chess Consultancies £995 Haulage

administration
Tandy TRS-80 Cleartone ADP £300 WIP and invoicing

system
Tandy TRS-80 Cleartone ADP £500 Patient and drugs

records
Tandy TRS-80 P J Norris £1,000 Comprehensive sales

and purchase
Tandy TRS-80 Quickmet £785 Integrated accounts

package
Zilog MCZ range Microbits £1,000 Insurance brokers

system
Zilog MCZ range Microbits £1,000 Production control
Zilog MCZ range Microbits £1,000 Bill of materials
Z-80/8080 Intereurope £500 Conference organiser

Alphabetical list of suppliers
Supplier
3 -Line Computing

0482-445496
ACT Microsoft Ltd

021-454-8585

Aerco-Gemsoft
04862-22881

A J Harding (Molimerx)
0424-22039

Alan Pearman Ltd
0244-46024/21084

Algobel Computers Ltd
021-233-2407

Amplicon M S Ltd
0273-608331

Anagram Systems
0403-50854

Analog Electronics
0203-417761

Atlanta Data Systems Ltd
01-739-5889

Address
36 Clough Road

Hull HU5 1QL
ACT House

1 1 1 Hagley Road
Edgbaston
Birmingham B16 8LB

27 Chobham Road
Woking, Surrey

28 Collington Avenue
Bexhill -on -Sea, East Sussex

Maple House, Mortlake Crescent
Chester CH3 5UR

33 Cornwall Buildings
Newhall Street
Birmingham B3 3QR

Richmond Road
Brighton, Sussex BN1 6JA

60a Queens Street
Horsham, West Sussex
RH13 5AD

47 Ridgeway Avenue
Coventry

350/356 Old Street
London EC1V 9DT

Sales
Tim Hill

Matthew
Wauchope

John Harding

Amanda Anders

Peter Wood

Frank Laughton

4sr.;

LOW COST HIGH QUALITY SOFTWARE FOR
32K COMMODORE PET
PURCHASE & SALES CONTROL £80 + VAT
Including new datesort routine. Runs both purchase and
sales ledgers to provide a chronological list of receipts
and/or payments. VAT calculation from either the net or the
gross amount (e.g. on petrol receipts) or VAT amount keyed
in. Provides due for payment report at any time and
purchase or sales analysis for any period with totals for net,
VAT, gross and 99 analysis codes.

INVOICE PRINT £80 + VAT
An add-on for PURCHASE & SALES CONTROL to print
invoices laid out according to your own instructions, which
you key in on the first run.

STOCK CONTROL £60 + VAT
Stock lists with purchase and selling valuations, re -order
list and list of goods needing re -ordering.

NOMINAL LEDGER £60 + VAT
Trial balance, profit & loss, balance sheet and 20 other
reports from 1000 nominal accounts.

ADDRESSES £60 + VAT
Select addresses by categories from your mailing list and
print labels in pairs. (Labels also available).
Don't be put off by the low prices! Write or phone for
details'

Electronic Aids (Tewkesbury) Ltd., Mythe
Crest, The Mythe, Tewkesbury, Glos. GL20
6EB.
Tel. (0386) 831020 or (0 84) 294003

MATRIX PRINTERS
MX80 T TYPE III £295
MX80 F/T TYPE III £325
MX82 F/T TYPE III £350
MX100 F/T TYPE III £428
Add VAT 15%
Delivery free within 30m radius, other-
wise add £10 delivery charge.

GOLEM LTD
COMPUTER SERVICES

77 QUALITAS BRACKNELL BERKSHIRE RG12
400  Telephone: BRACKNELL (03441 50720
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MAKE BETTER WINES
WITH YOUR 16K ZX81

Enjoy superb wines of commercial quality from readily
available ingredients. Based on years of practical and
theoretical research into winemaking, these easy -to -use
programs enable you to design your own recipes for dry
and medium wines. With controlled pH. total acidity.
body and alcohol content. 611 minute cassette of pro-
grams and detailed manual (over 6 OMI words) of
winemaking hints. as well as lull operating instructions.
All programs recorded twice. Professional tape

£7.95 including P P
Cheques and P O.', to:

COMPUTAWINE
(DEPT. Pl. 9. LABURNUM WAY.
ETWALL DERBY 1)E6 6.1U

 Circle No. 264

Connaught
Computing Ltd.

Video Genie + Molimerx Superbrain
+ Graffcom + Micropro. Systime

S500 Business Systems

for price list send SAE to -

CONNAUGHT COMPUTING LTD,
FREEPOST,

FLEET, ALDERSHOT,
HANTS GU13 9BR
(no stamp needed)

Tel: Fleet (02514) 22618

 Circle No. 265
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BookKeeper
A simple self-contained account-
ing system - available now on
CP/M-based microcomputers.

BookKeeper will help you to maintain
orderly books of account - without
the complexities of a fully integrated
ledger system.

For further details, contact:
Mike Lewis Consultants Ltd.,
48 Willoughby Road,
London N.W.3
Tel: 01-794 3886

Dealer enquiries welcome

 Circle No. 266

ADSBORNE 1
Bucks... Oxon

Fraser Associates,
24A West Street,
Buckingham,
MK18 1HP
02802 6087

 Circle No. 267

EPSON RIBBON RELOADS

NOW RELOAD FOR £2.50
Now you can replace your own EPSON MX
70/80/100 range ribbon and SAVE ££££££s. A
simple D.I.Y. task that takes just 5 minutes.
Reload supplied with instructions. Good
enough for the B.B.C., C.E.G.B. and Education
Authorities. ALL MODELS ONLY
f2.50+V.A.T. Buy two and we pay the V.A.T.

Speedy Service Money Back Guarantee.

WORK FORCE
140, WILSDEN AVE

LUTON BEDS

S.A.E. for details if you're not convinced.

 Circle No. 268

Analyst/
Programmer
Requires contract work.

Northwest and Midlands.

Box NO. 24
 Circle No. 269

Attar Computers Ltd
Leigh 671491

Basic Computing
0535-65094

Basys Ltd
01-953-7303

Benchmark CS Ltd
0726-61000

BHRA Fluid Engineering
0234-750102

Bonsai Ltd
01-580-0902

Bristol Software Factory
0272-277135

Bromley Computer
Consultancy Ltd
01-464-8080

Business Solutions Ltd
01-554-5985/0582

Bytesoft Systems Limited
0480-215005

Compusense Ltd
01-882-0681

Cambridge Numerical
Control Ltd.
0480-68639

CPS (Computer Planning
Services)
0235-812191

Chess Consultancies Ltd
061-832-6792

Cleartone ADP
0495-244555

Clenlo Computing Services
01-653-6028

Commodore BM (U.K.) Ltd
Slough 74111

Compfer Ltd
0772-57684

Compsoft Ltd
0483-39665/505918

Comput-A-Crop
01-771-0867

Computech Systems
01-794-0202

Comsoft Associates
021-449-9151

Core International Ltd
0785-42611

CPL
(CwmniPeiriannegLlyn Ltd)

(0758) 3035
CPR Systems Ltd

04492-5488
CPS (Data Systems) Ltd

021-707-3866

CSC (Northern Ltd)
(0274) 391076

CSM Ltd
021-382-4171

Cyderpress Ltd
0491-37769

Deverill Computer

211 St Helens Road
Leigh, Lancashire WN7 3BR

Oakworth Road
Keighley, West Yorkshire
BD22 7LA

191-195 Shenley Rgad
Borehamwood, Hertfordshire
WD6 lAW

7-8 Aylmer Square
St Austell, Cornwall
PL25 5LL

Cranfield, Bedford MK43 OAJ

112-116 New Oxford Street
London WC I A 1HJ

Kingsons House, Grove Avenue
Queens Square, Bristol BSI 4QY

244A High Street
Bromley, Kent BR1 1PQ

David Isherwood

Mike Collier

Cliff Gudgeon

John Fisher

Michael Kraftman

W j Kyle -Price

Anthony Burridge

1 Park Avenue, Ilford S Page
Essex IG1 4LU

Little End Road, Eaton Socon, David Slinn
St Neots, Cambridgeshire PE19 3JG
PO Box 169,

London N13 4HT
9 Station Road, St Ives, J Ball

Huntingdon,
Cambridgeshire PE17 4BH

Broadway House, 130C Broadway, A Parrott
Didcot, Oxfordshire OX 11 8UB

Progress House
31-33 Mount Street, Salford
Manchester M3

Prince of Wales Industrial Estate
Abercarn, Gwent NP1 SRI

15 South View Court
The Woodlands, Beulah Hill
London SE19

818 Leigh Road
Slough Industrial Estate
Slough, Berkshire

Preston Computer Centre
6 Victoria Buildings, Fishergate
Preston, Lancashire

Great Tangley, Manor Farm
Wonersh, Guildford, Surrey

32 Whitworth Road
London SE25 6XH

168 Finchley Road
London NW3

2C -2D Wake Green Road
Moseley, Birmingham B13 9EZ

92 Wolverton Road
Stafford, Staffs ST17 4AH

Liverpool House, Pwllheli
Gwynedd LL53 5DE

37-39 Ipswich Street
Stowmarket, Suffolk

Arden House, 1102 Warwick Road
Acocks Green
Birmingham B27 6BH

"Ash Court", 2 Ash Grove
Great Horton Road
Bradford BD7 1BN

Refuge Assurance House
Sutton New Road, Birmingham

2 Church Lane
Wallingford, Oxfordshire

17-19 Parkstone Road, Poole,

D G West

C J Holbrook

A Gould

Jenny Wilson

Laurence Payne

E Chisman

D Fisher

L Roberts

Roger Taylor

Stewart Smith

Peter Mart

C Murphy

Lee Jackson
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Services Ltd
0202-684441

Daman Computer Services
061-793-7015

P R Daly & Co Ltd
09274-29815

Deltic Computing Ltd
Basingstoke 59715

Diskdean Ltd
01-242-7394

Diskwise Ltd
05793-3780

D T Systems
(0603) 27833

Equinox Computer Systems
01-739-2387/9

Fully Integrated
Business Systems Ltd
021-328-7920

Gilmorehill Software Ltd
041-332-2013

Goldcrest Computer
Services
Newport Pagnell
613188/611988

Graffcom Systems Ltd
01-727 5561
Graham Dorian Software

01-379-7931

Great Northern Computer
Services
0532-589980

Guestel Ltd
0225-65379

G W Computers Ltd
01-636-8210

Hill Briton & Associates Ltd
031-226 6113

Hayden Young Ltd
01-387-4377

Haywood Associates Ltd
01-428-9831

HB Computers Ltd
0536-520910

Hevacomp Ltd
Sheffield (0742) 52752

Horizon Software Ltd
0533-556550

Humac Ltd
Romford 752005

Ideal Computer Systems
01-549 3463

IBIS Business Information
Systems Ltd
061-881-0585

Informex London Ltd
01-318-4213/7

Instar Business Systems
01-680-5330

Intelligent Artefacts
0223-207689

Intereurope SD Ltd
0734-789183

Interface Computer
Services Ltd
0376-518112

Ismail CAD
01-802-0019

Dorset BH15 2NN

Kennedy House, Rutland Street
Swinton, Manchester M27 2AU

Oaklands Gate, Northwood
Middlesex HA6 3AA

2nd Floor, May Place House
May Place, Basingstoke,
Hampshire

23 Bedford Row
London WC1R 4EB

25 Fore Street
Callington, Cornwall

32 Surrey Street
Norwich N131 'NY

Kleeman House, 16 Anning Street
New Inn Yard, London EC2

18 Hanover Drive
Gravelly Industrial Park
Tyburn Road, Birmingham
B24 8TE

26 Park Circus
Glasgow G3 6AP

67 Union Street, Newport Pagnell
Buckinghamshire

102 Portland Road,
London W11 4LX

c/o Lifeboat Associates
32 Neal Street, London
WC2H 9PS

16 Town Street
Horsforth, Leeds LS18 4RJ

Refuge House
2-4 Henry Street, Bath

55 Bedford Court Mansions
Bedford Avenue, London WC1

Victoria Chambers, 42 Frederick
Street, Edinburgh EH2 1EX

PO Box 117, 141 Euston Road
London NW1 2AY

11 Station Approach
Northwood, Middlesex

22 Newland Street
Kettering, Northamptonshire

25 Byron Road
Sheffield S7

Regent House, 16 West Walk
Leicester LE1 7NG

168-186 South Street
Romford, Essex RM I 1TR

25 Glendale Drive,
London SW19 7BG

Pargate House, Cross Road
Chorlton-cum-Hardy
Manchester M21 1DH

8-12 Lee High Road
London SE13 5LQ

61 High Street
Croydon, Surrey

Cambridge Road
Orwell, Hertfordshire

19-21 Denmark Street
Wokingham, Berkshire
RG11 2QX

First Floor, 17 Guithavon Street
Witham, Essex

47a St Johns Road, Tottenham
London N15 6QS

L J Watson

Peter Daly

R Cornforth

M Kusmirak

John Metcalf

H Sigerson

C Hartnett

Phillipa
Toone

Allan Timpany

Tony Winter

Norman Hill

Johnny Johnson

A J Baxter

John Oatham

J E Bond

F Brown

0 Ismail

A POWERFUL COST-EFFECTIVE SYSTEM

SUPERBRAIN II Microcomputer

EPSON MX Printer

-+

dBASE II D.I.Y.

programmer and D.B.M.S.

Computerise your business as it is
Do it your way
No need for programming languages
All other hardware & software available

INTERLEX LIMITED
Imperial House, Lower Teddington Road,
Hampton Wick, Kingston-upon-Thames,
Surrey KT1 4EP
Tel: 01-943 0968

 Circle No. 270

: GO FORTH & * ;
Complete DIY Forth kit
Installation manual £10

How to do it + model + definitions + editor.
Source code listing for one processor £10

6502, 6800, 6809, 8080/Z80, 8086/8088, 9900,
1802, Apple ] [

Manual + one listing £19
Ready to run

Lab Micro systems Z80 FORTH for CP/M
£45+ VAT

includes editors, assemblers, utilities, and
games; good documentation; 8" or 5" formats.

FORTH on disc for most machines incl. PET,
TRS80, FLEX, CP/M, IBM, and more from £50.

MicroProcessor Engineering Ltd.
21 Hanley Road Shirley

SO1 5AP
Tel: 0703 775482

 Circle No. 271

THE CAPTAIN 80 BOOK OF
BASIC ADVENTURES

(for TRS80 and Video Genie)
This book represents a startling departure from the normal
books of programs in that all the programs contained in it
have been previously published as best-selling individual
programs on cassette, retailing at up to 812 each or more!
Programs by Scott Adams, Lance Micklus, Greg Hasset, Don
and Freda Boner, and many more. All together 18 adventures
for the TRS80, AND an adventure program generator for
those of you with a 32K disc drive. This program is worth
double the price of the book on its ownl
If you have never tried an adventure, or if you area confirmed
adventure player, then this book contains adventures that will
provide you with many hours, days, weeks, even months of
playing time for you and your family and friends.
The book also contains hints on how to play adventures, how
to write adventures, adventure ideas and how to market
them!
Price E14.95p fully inclusive of postage and packing, etc.
Catalogues 75p (fully refundable against purchase).
Please reply to:
FREEPOST ALGRAY, ALGRAY HOUSE,
33 BRADBURY STREET, BARNSLEY S70 6BR,
S. YORKS. Tel: Barnsley 83199.

 Circle No. 272

WANTED
Assembly -language programmer
with particular interest in video
graphics.
Rewarding and interesting job in
the London area offered by Intelli-
gent Software.

Please write to:
Robert Madge,

Intelligent Software Ltd.,
21 Store Street, London WC1E 7DH.

 Circle No. 273
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MZ8OK twenty-two powerful stat-math
programs on tape £10 incl. p & p in UK.
S.a.e. for details. Dr. S. J. Wainwright, 120
Ash Grove, Killay, Swansea.

UK101 cased, 8K, Mono 2, PSG, toolkit,
assembler, supertrek, Space Invaders, lots
more, joysticks. £280 ono. Bradford
727635.

ACORN ATOM 12+12 power supply cas-
sette deck, 12" portable TV data etc £280.
Sheffield 339073. Cash only, buyer collects.

TRS80 L2/VIDEO GENIE SOFTWARE on
cassette. Full screen editor, many powerful
features, single key entry, eg. Shift -A= -
Auto. Machine code saver with auto -run
feature. Nightmare Park, exciting adven-
ture game, Dive Bomber, m/c bomb raid
simulation. All £5. M. A. Morling, The
Mount, Hatfield Heath, Essex CM22 7DR.

APPLE ACCESSORIES - the following
hardly used items are available for sale -
DB Master £100, Videx Card £140, Digi
talker card £70, Locksmith £35. Please ring
Marlow (06284) 73776 or 73074.

16K ZX81, Sinclair built + Technomatic I/O
port + software, £70 ono. Tel: Ferndale
(0443) 730325.

RUBIK'S REVENGE ON YOUR PET! Fast
program including 2K machine code lets
you experiment with the 4 x 4x 4 cube, sets
randomised problems, and finds mini-
mum -length solutions (tests approx. 320
sequences per second). Cassette only £4
from J. Walpole, 23 Westgage, Louth,
Lincs. Specify Pet type.

HP85A with case, HP 1B Interface, ROM
Drawer, 16K ROM, and VISICALC. All as
new, cost £2800 plus VAT. £2000 ono. Cam-
bridge (0223) 811870 or 355975.

SHARP PC1211 pocket computer, with
cassette interface £65. S.a.e. to Steve
Sherratt, 617 Loughborough Road, Birstall,
Leicester.

TRS80, 16K, L2, screen, cassette, plus
mainframe teletype printer & stationery.
£325. Tel: 01-644 5525.

SUPERBOARD II, 8K, new Basic ROMs,
cased, 32x48 display, CEGMON, 2 -speed
cassette interface, manuals + magazines +
games. £160 ono. Tel: (0298) 812742 after
5pm.

PET 4032, cassette unit, dust cover, manuals,
etc. Sale due to money problems £480 ono.
Phone after 6.30pm 01-223 9102.

EX -DEMONSTRATION UNITS FOR SALE.
CMB 4032 PET 32k computer (thin version).
£550. Advanced Management Systems, 8
Moorfields, London EC2Y 9AA. Tel: 01-638
9319 (Approved Commodore Dealers).

SEIKOSHA GP100A, for sale. Nearly new.
Only £150. Contact Leigh 01-907 8065 (after
6pm).

VIC20 + Introduction to basic with lesson
tapes. £150.
VIC/C2N Cassette. £30. Both as new.
VIC 1111 16K RAM Cartridge £62.
VIC/540 Single Disc Drive. £355. Both Brand
New. Tel.: 044 484 583.

ViC20 16K Educational Program, primary
school age. Maths in a castle maze situa-
tion, and 5K rocket launch maths and spell-
ing test, £7.50 - S.A.E: for more details. D.
Darroch, 12 Herbert Road, Bath, Avon.

James C Steedman
0903-814923

Johnson Microcomputers
Camberley (0276) 20446

Kewill Systems Ltd
0932-52046

Keen Computers
0602-412777

Kesho Systems
041-226-4236

KGB Micros Ltd
Slough (75) 38319

L & J Computers
01-204-7525

Landsler Software
01-399-2476/7

Liveport Ltd
0736-798157

Logic Computers
01-222-1122

Logma Systems Design
Bolton 389854

Ludhouse Ltd
01-679-4321

Micro Facilities Ltd
(Egham) 87-31333

Mountain Software Growers
0476-73718

Map Computer Systems Ltd
061-624-5662

Median-Tec
0734-664969

Metrotech
0895-58111

Micro Computation
01-882-5104

Micro Focus

Microact Ltd
021-454-8585

Microbits
0734-792021

Microcomp
0703-21397

Microcomputer Applications
0734-470425

Microcomputer BM
01-981-3993

Microdigital Ltd
051-227-2535

Microgems Software
0602-275559

Microland
0723-70715

Micromedia Systems
Newport 59276/7

Micro -Pension
01-394-2049

Micropute
0625-612818

Microsense
0442-41191/48151

18 Manor Road, Upper Beeding
Steyning, Sussex

Johnson House
75-79 Park Street, Camberley
Surrey GU15 3XE

Clive House, Queens Road
Weybridge, Surrey

5b The Poultry
Nottingham

72 Waterloo Street
Glasgow G2

14 Windsor Road
Slough, Berkshire SL1 2EJ

3 Crundale Avenue
Kingsbury, London NW9 9PJ

29a Tolworth Park Road
Surbiton, Surrey KT6 7RL

The Ivory Works
St Ives, Cornwall

31 Palmer Street
London SW1

2-10 Bradshawgate
Bolton, Lancashire

2-6 Marian Road
London SW16 5HR

7-9 Church Road, Egham
Surrey TW20 9QL

3 Harcourt Road, Dorney Reach,
Maidenhead, Berkshire SL6 ODT

111 Union Street
Oldham, Lancashire 1 1 1RU

120 Oxford Road
Reading, Berkshire

Waterloo Road
Uxbridge, Middlesex UB8 2YW

8 Station Parade
Southgate, London N14

c/o Lifeboat Associates
32 Neal Street, London WC2

Act House,
111 Hagley Road, Edgbaston
Birmingham 816 8LB

Barford House, Shute End
Wokingham
Berkshire RG11 1BJ

125 High Street
Southampton SO1 OAA

11 Riverside Court
Caversham, Reading
Berkshire

4 Morgan Street
London E3 5AB

25 Brunswick Street
Liverpool L2 OBJ

32 Buckingham Avenue
Hucknall, Nottinghamshire

17 Victoria Road
Scarborough, North Yorkshire

Seymour House
14-16 Chepstow Road
Newport, Gwent

24 High Street
Ewell, Surrey

Communique Place
9 Prestbury Place
Macclesfield, Cheshire

Finway Road
Hemel Hempstead
Hertfordshire

R V Johnson

Kevin Overstall

Bob Ellis

Angus Nial

Sandy Saunderson

Jack Goodman

E Landsler

M Ward

Deryk Randall

Nigel Lancaster

G Rigby

R A Adey

Graham Jones

Roger Millard
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Microtek
0689-26803

Minicomputer CS Ltd
0494-448686

Missing Link
01-349-4711

MIN Consulting Ltd
01-941-3327

MMS Computer Systems
0234-40601

Numerical Control Services
0273-420340

Northern Computers
Warrington (0925) 601683

Omicron Management
Software Ltd
01-636-6575

Orchard Microsystems Ltd
0455 209126

Padmede Computer
Services
025-671-2434

PCL Software Ltd
021-552-6126

Peach Data Services Ltd
0283-44968

PE Consulting Group
Egham (0784) 34411

Personal Computers Ltd
01-377-1200

PK Microsystems Ltd
01-839-3143

P J Norris Computer
Applications
053-183-428

Quickmet Software
Development
0202-888217

Redwood Bureau Services
0707-42424

Research Resources Ltd
07073-26633

Rockliff Brothers Ltd
051-521-5830

Rocon Ltd
0235-24206

Stage One Computers Ltd
0202-735656

Sheffield Micro
Information Systems Ltd
0742-753153

Spot Computer Systems Ltd
0302-25159

Survey Three Ltd
0602-222469

Sail (Software Aids
International Ltd)
01-904-8139

SA Systems
Newbury 45813

Salmon Microcomputing
0325-721368

50 Chislehurst Road
Orpington, Kent

Pilot Trading Estate
163 West Wycombe Road
High Wycombe
Buckinghamshire

Abacus House
53-55 Ballards Lane
London N3

105 Walton Road
East Molesey, Surrey KT8 ODR

26 Mill Street
Bedford

Mill Road, Portslade, West Sussex
BN4 1PD

Churchfield Road
Frodsham, Cheshire WA6 6RD

Mayfair House
39 Great Portland Street
London WIN 5DG

PO Box 12, Lutterworth
Leicestershire LE17 5TA

112/116 High Street
Odiham, Basingstoke
Hampshire

146-150 Birchfield Lane
Oldbury, Warley
West Midlands B69 2AY

5 Horinglow Street
Burton on Trent DE14 1NJ

Park House, Egham
Surrey TW20 OHW

220-226 Bishopsgate
London EC2

46-47 Pall Mall
London SW1Y 5JG

Rochester House, Canon Frome
Ledbury, Herefordshire
HR8 2TG

57 Leigh Road, Wimborne
Dorset BH21 1AE

86 Queens Road
Watford, Hertfordshire

40 Stonehills
Welwyn Garden City
Hertfordshire

2 Rumford Street
Liverpool L2 8SZ

Radley Road Industrial Estate
Radley Road, Abingdon
Oxfordshire

300 Ashley Road, Upper
Parkstone,
Poole, Dorset

Weston House, West Bar Green,
Sheffield S 1 2DA

New Street, Kelham Industrial
Estate,
Doncaster, South Yorkshire
DN I 3QU

1 Willoughby Street, Beeston,
Nottingham NG9 2LT

16 Norval Road
North Wembley
Middlesex HAO 3TE

Allington Lodge, Round End
Newbury, Berkshire RG14 6PL

PO Box 26, Croft -on -Tees
Darlington DL2 2TN

Michael Norman

Chris Piff

R Tattersall

John Packwood

P Hemmings

Brian Homewood

Jan
Szymankiewicz

Mike Hardwick

P J Norris

I Metcalf

Peter Osborne

M Taylor

A Sessions

Mike Gladwell

David Bull

S A Trinder

S J A Still

SHARP MZ8OK - Startrek, Test Match,
£4.95, Statistics, £12.95. Free list of games,
etc. available. E Spring, 13 Kirkwood Street,
Rutherglen, GLASGOW.

16K ZX81, software inc. Centipede. £70 ono.
Phone Redhill 62399.

BBC CHRISTMAS SPECIAL! Pack 1. Musical
Number Box, Sheepdog Trials, Breakdown,
£4.75. Pack 2. Claws, Golf, Monster Battles,
£4.75 or both £9.50 (tape, 32K). Bryants, 1

The Hollies, Chalcraft Lane. Bognor P021
5SX.

TERMIPRINTER Model 7074 full keyboard,
various Baud rates Serial RS 232 Interface.
Offers around £100.

AXIOM EX 801 printer. 80/40/20 column, Cen-
tronics parallel input, with many paper rolls.
£90. Sinclair ZX80 to 81 upgrade kit, new
ROM, keyboard, manual, new, £10. 01-346
5841.

SHARP MZ8OK 48K, 4MHz c.p.u. and over
£400 of software including Xtal Basics, Pascal
compiler, Forth, Assemblers, utilities, monitor
listing, books and newsletters, chess and
many games £380 o.n.o. Tel Bradford
577424.

NORTH STAR HORIZON, 16K RAM board,
S100, 4MHz, £90. Tel Portsmouth 817643.

TRS80-111 TEXT EDITOR. Full documentation,
load/unload parts of text, locate, delete,
change, overwrite, file, global functions,
numbering, many commands. Edit text, pro-
gram and data files, £15 on disc. R. Burden,
70 Babington Road, London SW16.

UK101, 16K RAM, 12K Basic, 16/32 line
screen, 1/2MHz both switchable toolkit. Ex-
mon in Eprom. P.S.G., P.C.G., Assembler.
Many programs, £185 ono. Phone evenings,
Mike Salter 01-529 7858.

DRAGON -32 software. Educational, business
and games from £3.00. Send SAE for our list.
Mistry Magic, 75 St. Margaret's Road, Brad-
ford BD7 2BY.

PET 32K, Basic 4 and 4040 disk drive and
approx £1000 software. £1100 or will separ-
ate. D. Milnes, 13 Delmont Close, Whitelee
Road, Batley, West Yorkshire. Tel: Heck-
mondwike 405552.

APPLE 3 for sale, unwanted gift. All extras
and profile disc. All software, very good price
for quick sale. Ring Tony 01-834 8243.

GRAPHICS PLANNING grids make planning
your user defined graphics characters easy.
Send £1 c.w.o. and 81"x41" S.A.E. for enough
grids to plan 50 characters. HMG, 4 Caven-
dish Place, Gwaun Miskin, Beddan, Ponty-
pridd CR38 2RP.

Datatech Ltd (PC), 3 Bramhall Close,
Timperley, Altrincham,
Cheshire WA15 7EB.
special discount offer

PET/CBM arcade games in machine code.
Scramble, Puckman, Frogger, Missile Com-
mand, Galaxian, Dodgems, Defender. Very
fast graphics, sound. State basic 2 (new
Rom)/Basic 4 (9in/12in screen). £3 each, all 7
£16. On cassette. I. Gray, 175 Pershore Road,
Evesham, Worcs.

Sharp MZ-80K 48K, 7months old, BASIC tape
and manual and Peeking and Poking book
games included, Invaders, Defender, Break
out. £335 o.n.o. Tel: (0742) 695311.
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Shugart SA400 5.25 Minifloppy Disc Drive
£95. Tandon TM100-2 Double sided £160.
Excellent Condition. Twyford (0734) 34.27.71.

TRS80 L2 48K E/I numeric pad, line printer,
two disk drives, software games £1,200. Tel
0535-54123.

Pet 4040 disk drive and BASIC -4 ROMs £475.
Pet 3016 and casette, plus toolkit £425. Pet
2020 printer £225. All three for £1,050. Offers
to Mike. Tel. 021-477 0191

MZ80K, head-on game £3.20 n.a. Barton 56
Napier Road, Weston, Bath, Avon.

Sharp MZ80K. Adventure and fun games,
educational and business software at realistic
prices. S.a.e. C. Trevena, 20 Rhosleigh
Avenue, Sharpies, Bolton.

Apple accessories, the following hardly used
items are available for sale - D B Master
£100, Videx Card £140, Digitalker card £70,
Locksmith £35. Please ring Marlow (06284)
73776 or 73074.

HP85A with case, HP 1B interface, ROM
drawer, 16K ROM, and VISICALC. All as new
cost £2,800 plus vat. £2,000 ono Cambridge
(0223) 811870 or 355975.

For sale, very cheap, Microline-80 printer,
Ricoh RP1600 printer. Tel: Southampton
20579.

PET 3032, 32K complet with Commodore
cassette. £350 o.n.o. Phone Glenrothes
771092.

8K PET (NEW ROMS), small keyboard, integ-
ral cassette, manuals, many programs, im-
maculate condition. £300. Telephone Alsager
(Staffs) 78582.

Super Star Trek for 16K ZX81, full feature
machine code version, £3.50 on C12 cassette.
A. Logue, 28 Tullymore Road, Currynierin,
Londonderry, BT47 3 DQ.

MZ 80K Games software. UFO ATTACK (m/c)
- Arcade type game £5. GALAXY 7000-48K
£6. Life (m/c) + adventure £4 together. UFO
Destroy (m/c), Ufo lander (m/c) + Sky -
scrapper (m/c) £5 together. Further details -
CI. Needham, 469 Stockport Road, Denton,
Manchester M34 1 EG

Hardly used, complete Apple/Tabs business
system available, excellent value for £2,300.
Ring Marlow (06284) 73776 or 73074.

Sharp cassettes. Business/games/educa-
tional. £3.00 each. S.a.e. 38 South Parade,
Bramhall, Stockport.

ZX81 1K software, 10 great games, tape
£3.50. J. Bodels, 62 Lame Road, Carrickfer-
gus, N.I., BT38 7EF.

Acorn Atom 12K + 8K, software, manuals,
etc. No p.s.u. £130. Tel: 051-334 6704.

Atom, 12K + 12K, p.s.u., books, tapes. Bar-
gain £130 the lot. Tel: (0533) 826370.

BBC. Interactive teletext programs for Christ-
mas. "File" handles mailing and present lists;
"Money" shows what's left to spend! Fully
structured, readily customised. £3-50. Crea-
tive Software, 6 Hillside Gate, St. Albans,
Hertfordshire ALI 3QM.

Good quality 3.5K and 6.5K Vic games prices
30p-£1 per game. Send ssae to S. Watkins,
14 Avonhouse, Gt. Colmore St, Lee Bank,
Birmingham.

Buyers' Guide

SBD Consultants Ltd
01-940 5194

Selven Ltd
0376-40900

Sheffield MIS Ltd
0742-20224

SMG Microcomputers
Gravesend 55813

Software Architects Ltd
01-734-9402

Solitaire Ltd
04252-71448

Southdata Ltd
01-994-6477

Southern Computer Systems
Torquay 212957/8

Spider Software Ltd
01-680-0267

Stage -One Computers Ltd
0202-23570

Stemmos Ltd
01-602-6242

Stratheden Ltd
0624-26668/25639

Style Systems Ltd
0254-71638

SWTPC (Southwest
Technical Products
(Computers) Co Ltd
0733-234433

Systematics International
Microsystems Ltd
0440-61121

T W Computers Ltd
061-456-8187

Taylor Micro Systems
021-358-2436

The Alphabet Company
0304-617209

The Computer Room
0732-355962

Tridata Micros Ltd
021-622-6085

Typestyle Ltd
0624-25890

U -Microcomputers Ltd
Warrington 54117

Vauntberry Ltd.
Fareham (0329) 285151

Verwood Systems
0788-87629

Vlasak Electronics Ltd
0494-448633

Wida Software
01-567-6941

Wisbech Computer
Services

Xitan Systems Ltd
0703-38740

15 Jocellyn Road
Richmond, Surrey TW9 2TJ

West House Chambers
3 Sandpit Road
Braintree, Essex CM7 7LY

77 Hallam Grange Rise
Sheffield S10 4BE

39 Windmill Street
Gravesend, Kent

34/35 Dean Street
London W1V 5AP

Highcliff House,
411-413 Lymington Road
Highcliff, Dorset BH23 5EN

10 Barley Mow Passage
London W4

7 Park Hill Road, Torquay
Devon

98 Avondale Road
South Croydon
Surrey CR2 6JB

6 Criterion Arcade
Old Christchurch Road
Bournemouth

344 Kensington High St
London W14

Exchange House, 54 Athol Street
Douglas, Isle of Man

28a Railway Road
Darwen, Lancashire BB3 2RG

12 Tresham Road, Orton
Southgate,
Peterborough PE2 OSG

Cleves House, Hamlet Road
Haverhill, Suffolk

293 London Road
Hazel Grove, Stockport
Greater Manchester

Hamstead Industrial Estate
Old Walsall Road, Great Barr
Birmingham

2 Whitefriars Way, Sandwich
Kent CT13 9AD

87 High Street
Tonbridge, Kent TN9 1RX

Smithfield House, Digbeth
Birmingham B5 6BS

1 Avondale Court
Onchan, Isle of Man

Winstanly Industrial Estate
Long Lane, Warrington
Cheshire

9 Wych Lane, Bridgemary
Gosport, Hampshire P013 OSU

Verwood House, High Street
West Haddon,
Northamptonshire

Vlasak House, Stuart Road
High Wycombe
Buckinghamshire HP13 6AG

2 Nicholas Gardens
London W5 5HY

10 Market Street, Wisbech
Cambridgeshire PE13 1EX

23 Cumberland Place
Southampton

Susan Ben -David

R Crowther

R A Coates

Richard White

Nick Spicer

N Hewitt

Shibli Abi-
Shaheen

P Bridson

R Horman

Anna Russo

C A Taylor

A L Minter

Mark Meakings

A Plackowski

M Foottit

P Hayes

N Howard

Paul Vlasak

Ian Duffy
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15 LING
FOR THE FINEST DISKS & ACCESSORIES
Ill disks are factory fresh and individually certified 100% error -free

DISKING INTERNATIONAL FREEPOST LIPHOOK HANTS GU30 7BR UK TEL (0428) 722563

NEW
FREE OFFERS

NOW FREE with EVERY TEN -PACK of disks
from DISKING: -
1. The genuine 'EGLY' LIBRARY BOX worth

at least E2.00
2. The 24 page PVC bound DISKING DISK

DIRECTORY 'priceless'
3. The Ultrafine Writing DISKING DISK -

WRITER worth 45p
PLUS PERSONALISED PEN SERVICE for

5+ ORDERS
When ordering 5-9 Ten -Packs you will also
receive a BRUSHED CHROME PAPERMATE
PEN, and for 10+ Ten -Pecks the GOLD
PAPERMATE PEN. EITHER PEN may be ini-
tialled FREE, please state letter required. The
two tone GOLD PEN comes in Maroon. Black
or Brown, please state colour preference.

PM.;

SUPERBRAIN SOFTWARE
'DATAKING'

Here at last: 'DATAKING' is a POWERFUL yet
SIMPLE to operate REPORT WRITER, for use with
fixed length record files, such as those created by
Wordstar & Detester.
'DATAKING' will 'pull' ANY data from such records,
and columnate the way YOU want it, with user
defined headings, totals & averages.
'DATAKING' will also generate SELECTIVE RE.
PORTS, by allowing the user to apply numerical
limits to ANY data item within that file.
FORWARDS, BACKWARDS, RESTART, PRINT,
STOP -PRINT. CHANGE MODE & EXIT DATAKING
are only over ONE or TWO buttons away ANYTIME
'DATAKING' has no one-way dead-end roads.
'DATAKING' is ONLY available from DISKING IN.
TERNAT1ONAL; any other vendor in the U.K. is a
pirate, and risks certain litigation.

rTATgZfr.r.",,PalenTOM
£49.50

£2.50

VERBATIM 'Datable' are the World's
favourite media. Minidisks are all double
density with hub ring reinforcement.

5.25" DISCS
EX VAT
£18.95
£24.95
£26.95
£34.95

MD525 S/Sided 40 track
MD550 D/Sided 40 track
MD577 S/Sided 77 track
MD557 D/Sided 77 track
10 & 16 Hard Sector at same prices

8" DISCS
EXC. VAT

FD34-1000 S/Sided S/Density £22.95
FD34-9000 S/Sided S/Density £28.95
FD34-8000 S/Sided D/Density £29.45
FD10-4008 D/Sided S/Density £34.95
DD34-4001 D/Sided D/Density . £34.95
`For
32 Hard Sector at same prices

If you have not yet tried the NEW
MEMOREX media, you are in for a sur-
prise. Just arrived are their latest for-
mulation diskettes, and customer feed-
back suggests that they are very conser-
vatively rated! 5.25" all hub ring.

5.25" DISCS
EXC VAT

3431 S/S S/Density 40 track .... Cl 8.45
3481 S/S D/Density 40 track .... £21.45
3491 D/S D/Density 40 track ... £23.95
3504 S/Sided 77 tracle £26.95
3501 D/Sided 77 track £33.95
10 & 16 Hard Sector at same prices.

8" DISCS
3064 S/Sided S/Density £20.95
3090 S/Sided D/Density £23.95
3101 D/Sided S/Density £25.95
3102 D/Sided D/Density £29.95
32 Hard Sector at same prices

ra/

PLASTIC LIBRARY BOXES

The genuine Egly Box that stores and protects your
disks in tens - Unbeatable - IFree With every ten
disks ordered)

LBS for Minidisks E1.90
LB8 for Er disks E2.00

SUPERLUXE DISK LIBRARY
Manufactured exclusively for us to our own design,
the SDL keeps your valuable disks flat & dust free,
while at the same time allowing you instant visual
selection of any single disk. The standard SDL
holds 20 disks, while the SOLX holds 28 disks. The
SDL may be uprated to an SOD( retrospectively.
They come individually boxed complete with in-
structions & self adhesive spine label.

SDL only... £9.95 ' SOLO only.. £11.95

OTY SDL Prices: for SDLX add £2.00
1-4 5-9 10-19 20-49 50-99 100+

£9.95 E9.45 C8.95 C8.60 E7.90 E7.15
Uprating Conversion Kit , E2.00

DISK DRIVE HEAD CLEANING KITS

Prevent head crashes end ensure efficient error -
tree operation. Enough for 26 bimonthly cleans &
a lot cheaper than a service call!

CKBl for 5.25"disk drives
[16.50r
[18.50

ATTENTION THE TRADE

Please vone to us an your letter headed paper, and ask for
our special trade prices and offers
11 you are selling software OR hardware, you can give your
products the ultimate in presentation by offering your
personalised disks, disk envelopes, disk & document ring
binders and of course a persanalised Superluxe Disk
Library. Ask for our Vendor Branding leaflet.
Your colour PVC, printing and design makes your package
professional

STOP PRESS
8" Diskettes NOW stock-
ed. Credit Card Sur-
charges ABOLISHED RE-
DUCED prices AGAIN! -
See our post & package

-rates - The more you
buy, the cheaper it gets.
QUALITY MAINTAINED
ALWAYS

U.K. P&P RATES EXC VAT

Minidisks 1-2 PACKS each pack @ 95p
Minidsisk 3-5 PACKS each pack @ 7V
Minidisks 10+ PACKS  POST FREE
8" disks 1-2 PACKS each peck CvE1.30
8" disks 3-5 PACKS each pack @SOP.
8" disks 6-9 PACKS each pack @7op
r disks 10+ PACKS . POST FREE
LBO 5.25' Library box 14 off @ OOP

LB 5.25" Library box 5-9 off @ 30p
LB5 525" Library box 10+ (61 20p

LB8 Fr Library box 1-4 off Cr 60p
LN8 8" Library box 5-9 off (rT 45p
LB8 8" Library box 10+ off (Vi 30p
For CK5 525" Cleaning kit rear Minidisk postal rates 10+
POST FREE
For CK8 8" Cleaning ke read 8" disks postal rates 10+ POST
FREE
For SOL or SDLX 15.25" version only) read Minidisk postal
rates
DATAKING SOFTWARE post tree
DATAKING USER MANUAL post tree

URGENT ORDERS

Either post your cheque not forgetting to
stamp it FIRST CLASS, or telephone your
order with credit card No., mentioning in
either instance that your order is URGENT.
You may then pay FIRST CLASS POST for
your goods, if required.
FIRST CLASS RATES EXC VAT
First TEN -PACK (Mini or 8'1 £1,80
Second & subsequent £1.30

NORMAL ORDERS

We accept Armed Forces and all Ministry or
Defence Establishments orders over £50.00
in value. All other customers cheques with
order please payable to DISKING. If you are
a large estalishment, and can not raise
cheques without an invoice please post or
telephone us your order, and we will send a
pro -forma invoice by return, for your
accounts department to pay against.

CREDIT CARD ORDERS

We welcome Acces IMasterchargel, Barc-
laycard (VISA) & Diners Club International,
and there is NO credit card surcharge. You
may write your c/card No. on your order or
telephone the order day or night, 365 days a
year. You may speak for as long as you like,
and don't forget to give full details of what
you wish to purchase, your credit card
number, credit card holder's name &
address, and delivery or invoice address if
different.

Tel (0428) 722563 T 1 X 849131 Tether G

To: DISKING FREEPOST, Liphook, Hants, GU30 7BR

QTY DESCRIPTION

£

U.K.

PRICE EXC VAT

£

TOTAL GOODS VALUE EXC. VAT

TOTAL DELIVERY AND INSURANCE

SUB TOTAL EXC. VAT

VAT

VALUE OF CHEQUE PAYABLE TO DISKING £

Name:

Address

Tel No'

Please charge my credit card No:

=Mg
0.1116 CWS

ortla1.41011

WELCOME
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LET
Auto

C.D.C. 9408

SINGLE SIDED
40 TRACKS
5MS STEP RATE
*£149.00

Wort)
BE THE DRIVING FORCE BEHIND YOUR

DISC DRIVES

C.D.C. 9409

DOUBLE SIDED
40 TRACKS
5MS STEP RATE
*£199.00

"LIMITED OFFER WHILE PRESENT STOCKS
LAST

C.D.C. 9409T 96TPi DOUBLE SIDED
WE CONSIDER THIS TO BE THE BEST QUAD DENSITY DRIVE

80 TRACKS. STEP RATE 5MS
CAPACITY 1MB
*£249.00

*SHUGART SA800/801 £299.00
*SHUGART SA850/851 f399.00 *TANDON 8" SLIM £369.00

HAVE YOUR FLOPPIES FLOPPED

WE OFFER A QUALITY DISC
DRIVE REPAIR SERVICE
MOST MAJOR MANUFACTURERS, DRIVES
FAST REPAIR TURN ROUND TIME
VERY COMPETITIVE REPAIR CHARGES
EXACTING QUALITY CONTROL PROCEDURES

Auto Word
AUTOWORD SERVICES LTD

AT LAST A QUALITY BOXED SET AVAILABLE
THESE BOXES ARE MADE TO VERY HIGH STANDARD IN
CONSTRUCTION AND FINISH
AVAILABLE WITH 5" AND 8" DRIVES
FOR QUANTITY ORDERS OWN LOGO AND COLOURS
AVAILABLE
SINGLE DRIVE UNIT FROM £175.00
DUAL DRIVE UNIT FROM £295.00

164 St. Pauls Avenue, Slough, Berks. SL2 5ER. Telephone (0753) 7842479599

 Circle No. 283

Beginners start here!
How do I take the next step, beyond computer games and program

listings? The November issue of Your Computer tells you in two articles
written with the beginner in mind:

 Getting started in graphics -a
description of graphics techniques,
based on the BBC micro, but with
explanations as to how they can be
applied on the Sinclair Spectrum and
Vic 20 too.

Also in this issue:
Clive answers his critics - interview with
Clive Sinclair
Survey of the latest ZX81 cassettes

PLUS our regular advice column and program
listings

fts EN um EN um EN

r

IL

 Writing machines code games for
the ZX81. First in a new series in which
each part will include a game
illustrating the techniques described.

Get a copy from your newsagent now
or take out a subscription by completing the coupon.

To: Marketing Department, Room L214. IPC Electrical -Electronic
Press Ltd., Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS.

Please send me 12 Issues of Your Computer. I enclose a cheque/PO
for £8 UK/£14 Overseas, payable to IPC Business Press Ltd.

Name

Address

PC0
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A . Analysts P = Procedure Generator D = Data rassage X . Ent DAIRYING

WAXING DATAKING A WANING DATAKING * WANING * MAKING K DAIRYING A

Enter Your Reausresent

CARSTOCX INVOICES

Ser No A10001

Enter Todays Dote Al '09.82

Procedures Avoslable

HELLO SCREEN

This screen allows you to enter the date, and then asks you to select one of
three options
Approximately half way up the screen, runs a horizontal dotted line, beneath
which any Procedures on that disk are listed.

.% . EXIT MODE 'A . DACK.11 STEP [RETURN) FORWARD R STEP 41 . ALL DONE

FILE ANALYSIS MODE Are all entrtes correct IY/X1)

Data File Doe Ortve [A/1/ 1 Printout (Y/N) N

Data File MGM For Analysts : OISKINfi.OTA Page Length [Imes) 66

Fats On Logged Disk
PIP22 .CON IRITRKING.DTA EUROPNON.K1 EUROPNONADY DISKING .171
TRADE .DTA SALES .0TA TRADE .NOX EXPORT .DTA SALES .NDX

EURKNON.IITA EXPORT .1tIDX DISKING .NDY EUROPNON.NDX. DATAKING.NDX

RISKING .DTA DISKING .NDX

ANALYSE SCREEN

'A' Analyse This option breaks down the users data file into records,
and sequentially numbers each data field within the
record. These data field listings may either be
displayed on the screen, or printed. Without this
information, the Report could not be structured.

'X = EXIT NODE . START AGAIN 'K . KILL PROCEDURE 41 = ALL DINE

PROCEDURE GENERATOR Are all entries correct (Y/a)

Procedure nee. : CNRSTOCK POW length (lines) : 66

Number of columns 5 Page utdth (chars) : 80

Number of ftelds per Record on date file 5

Column I

YEAR

Field

Column 2 Column 3

RAKE/RODEL COLOUR

Field Field

02 03

Colusn 4

PURCHASE

Field4
TOTAL

Column 5

SALES 

:114

TOTAL

PROCEDURE GENERATOR SCREEN

'P' Procedure
Generator

This option tells DATAKING all about your data files, on
which your Reports are to be written, and about the
Report structure as well. This includes the number of
columns required in the report along with their
headings, field numbers within the record, totals
required and printer details etc. This Procedure is then
saved on disk for future use or editing. You may also
delete Procedures from disk with this option.

.% . EXIT MODE "A = NICK A STEP [RETURN) . FORWARD R STEP 41 m ALL NNE

DATA MASSAGE NODE Are ell entries correct (Y/N)

REPORT TITLE Total stock of Secondhand vehicles

Procedure Nose CARSTOCK

Dato Fsle Nome
: CARS.DTA

Data File Disk Ortve (A/I) A

Control Field 0

Start Report at

Stop Report at

Totals Only CY/N) Y

Include Averages (Y/N) Y

Printout (Y/N) s N

DATA MASSAGE SCREEN

D' Data Massage This option writes the Report, bringing together the
above generated Procedure with your data file. It offers
selectivity and printout options such as totals only and
averages.

"BUT SIR, DATAKING IS THE FASTEST, EASIEST KEY TO OUR DATABASE-
OR WE GET OUR MONEY BACK. WE'VE GOT NOTHING TO LOSE."

DA 'AWING
THE CP/M REPORT WRITER FROM DISKING
Compatible with ASCI orientated files, such as those used in Wordstar*
and Datastar*
*MicorPro International

"MY BOSS LISTENED - WILL YOURS?"

To: DISKING, FREEPOST, LIPHOOK, HANTS, GU30 713R TEL (0428) 722563
Please rush me your brochure
Please rush me qty DATAKING USERS GUIDES(S) (g' £10.00*
Please rush me . . qty DATAKING SOFTWARE PACKAGES Cir £89.00
State your ACCESS, VISA or DINERS CLUB CARD Number, and leave the rest to us

I 1 I 1 I I II
Please enclose cheque payable to DISKING
Name

Address

Tel. No

DONT FORGET THAT ONLY
BONA FIDE DATAKING OWN-
ERS CAN EVER OWN THE
TOTALLY EXCLUSIVE DATA -
KING TIE

Signed

Postage & packing FREE in the U.K.
Computer Make

Model

Operating System vers. No:

Disk Operating System No:
Postage and Packing FREE in the U.K.

"Refundable against full purchase price of DATAKING SOFTWARE PACKAGE
We understand that DATAKING is a Trademark of DISKING INTERNATIONAL and ALL material 
mentioned herein is Copyright C)
IF YOU ARE OFFERED FOR SALE, SOFTWARE UTILISING ANY OF THESE SCREENS ON THE LEFT, THE
SOFTWARE IS STOLEN AND DISKING WOULD LOVE TO HEAR FROM YOU. ON SUCCESSFUL
PROSECUTION -A REWARD WOULD BE PAID
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APPLE USERS
-announcing the magic
of the WIZARD- BP()

WIZARD-BPO
Buffered Parallel Output Card
With a Wizard-BPO, you will never again have to
wait for your printer to finish printing a job before
you can attack your next project. That's because the
Wizard-BPO allows you to employ your Apple II or
Apple II Plus on a new task during the time the
printer is printing the previous one.
Wait! That's not all. The Wizard-BPO unleashes all of
your printer's built-in capabilities ... block graphics
(if you have them) ... and full control of text
formatting and page indexing. A Personality ROM
installed on your Wizard-BPO tailors the operation to
your particular printer.
The latest 64K RAM chips are used to provide the
standard 16K bytes of character buffering. This
capacity can be doubled to 32K bytes of character
buffering by simply plugging two additional RAM
chips into empty sockets on the card.
Software compatibility is no problem. You'll be able
to run your Wizard-BPO with most Apple II
expansion boards and with most software. The
Wizard-BPO interfaces directly with most Apple II
operating systems, including Applesoft BASIC,
Apple Integer BASIC, the Apple PASCAL system, CP/
M, and many others.
Just like magic, your Apple II can become a two -for -
one computer ... printing one job while accepting
another ... and the price is right, only £139.
Personality ROMs for Epson MX -70, MX -80, MX -100,
Centronics 739-1, Anadex 9500-9501.
Also available
D WIZARD - 16K MEMORY CARD £69
D WIZARD - BUFFERED SERIAL O/PCARD £167
D WIZARD - 80 COLUMN VDU CARD £173

How to order
 State card type and printer  add 15% VAT  Post &
packing free  Enclose cheque/POs payable to
Computronix  allow up to 30 days for delivery

NEW DEALER ENQUIRIES WELCOMED

COMPUTRONIX
14, THE RIDINGS, FRIMLEY,
CAMBERLEY, SURREY GU16 5RA
Telephone: Camberley (0276) 682422 or 20934

SEE US AT
COMPEC '82

OLYMPIA NOV 16-19
STAND 9072

 Circle No. 285
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SOFTWARE
TRY before you

u ne%1-0ft ware 9 Sin r

etc. 140*0-4044::.

tis.>with tOp. na
rtt and..tappy s is1

ei.s Line pMttets., and <111

4kt:44d:friend N,

inc 01 -72 9 1411

danta Data Systems
350/356 Old Street, London, EC1V 9DT. 01-739 5889
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HOW TO
GET MORE FROM

YOUR -,ata-,6914,:ria

MICROaZeFduxatt'rn
BASIC
ADVANCED BASIC
CP/M* - User level
CP/M* - Advanced Level
DATASTAR*
PASCAL
WORDSTAR+ WORDPROCESSING
.Z80 ASSEMBLER

All courses are in London. A wide
range of hardware is available for
practical work.
Contact The Courses Secretary,
Computer Training & Education
Centre Ltd, 102 - 108 Clerkenwell
Road, London EC I.
01-251 4010/4019

cowtre

5 days
3 days
2 days
2 days
1 day
3 days
2 days
3 days

C
A professional organisation
with first class training
facilities in Central London

*CP/M is the T/M of Digital Research Corp.
+Wordstar is the T/M of Micropro Corp.

'Datastar.is the 7IM of micropro corp.

 Circle No. 287
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dh 00.

Only £9.95 + VAT + P&P

The SDL holds 20 disks - The SDLX
holds 28 disks

QTY 1-4 5-9 10-19 20-49 50-99 100+

SDL £9.95 £9.45 £8.95 £8.60 £7.90 £7.15

SDLX £11.95 £11.45 £10.95 £10.60 £9.90 £9.15

Conversion Kit to convert SDL to SDLX £2.00

UK P&P RATES EXCL VAT
1-2 each @ 95p

3-5 each @ 75p

6-9 each @ 60p

10+ each POST FREE

"Never before in the
history of
microcomputers, has it
been possible to store
so many disks, in such
a small space, for so
little money.99
DISKING 1982

To: DISKING, FREEPOST, LIPHOOK,
HANTS GU30 7BR
Tel (0428) 722563 TLX 849131 TELBER G
QTY PART NO: PRICE EXC. VAT

SDL

SDLX

GOODS VALUE EXC. VAT

POSTAGE, PCKG & INS

SUB TOTAL EXC. VAT

VAT

VALUE OF CHEQUE

Name

Address

Or please charge my

No:
I

 Circle No. 288
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INTEREST FREECREDIT

£485
+ VAT

 LOW COST
DAISYWHEEL PRINTER

MICROPROCESSOR ELECTRONICS
 SERIAL, PARALLEL or IEEE INTERFACE

SMITH -CORONA'

This top quality microcomputer daisywheel printer can be
yours for an initial payment of E100.75 followed by twelve equal
monthly payments. Written details on request.
Accessories are also available at very reasonable prices. Delivery free.
FILM RIBBONS £1.50 each DAISYWHEELS £7.50 each
CABLE FOR ANY MICRO £20 IEEE CONVERTOR FOR PET £65
Educational discounts. Official orders accepted.

DRIVE CARD FOR APPLE £55
INTERFACE FOR SHARP MZ80 £65

IM i=r OD W.

Technicare Products Limited
Freepost
Evesham, Worcestershire WR11 4BR
Tel (0386) 41484/41587 Telex 334421

NSA
a.

218

Further information please

Name

Address

Tel No

My Computer is

 Circle No. 289
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Random access

Never mind the quality
feel the bandwidth

UNDER A HEADLINE "Communications
gap widens at Citroen" the Guardian,
Friday May 21, 1982 reported: "At Cit-
roen's big car factories in the Paris re-
gion, management and unions have only
been able to speak to each other through
an internal television system for the last
few days." It seems that Citroen has been
encouraging the formation of a free trade
union CSL, with the result that the other
unions at Citroen refuse to sit down
with the CSL and will only negotiate by
television.

The refusal to sit down with the man-
agement or the CSL indicates the high
premium placed in society on physical
proximity for negotiation. The use of
television by unions other than CSL is
clearly a calculated insult to the
management.

When government ministers suggest
that MPs could hold their surgeries with
the constituents remotely by television
rather than face to face, with the MP
remaining at Westminster, many con-
stituents would be similarly insulted. The
technology may be available but that
does not mean it should be used indis-
criminately. Yet many who support with
an almost evangelical zeal the immediate
wholesale implementation of the new
technologies dismiss opposition to the
technology as being based simply on
ignorance.

According to Cable Systems, the report
of the Information Technology Advisory
Panel, introducing widespread cabling
into Britain will simply stimulate industry
by injecting money into the economy.
Keynes had a similar idea: let the Treas-
ury fill old bottles with banknotes, bury
them at suitable depths in disused mines
which are then filled with rubble, and
leave private enterprise to dig the notes
up again. Keynes predicted there would
be no more unemployment and, thanks
to the knock -on effects, the income of the
community would become much larger
than it was before the burials. Cable
Systems claims the beneficial effects of
the multiplier as a bonus of cabling.

There remains the dangerous possibil-
ity that because certain aspects of the new
technologies are clearly of great value all
new technologies will be seen as valuable.
If industries do not manage to utilise
constructively the potentials of micro-
processors, Britain, as a nation, will gallop
even further into the obsolescence pre-
dicted by Mr Wedgwood Benn in Febru-
ary 1963. If we do not cable we will be no
worse off and probably far better off.

Arguments for cabling have two main
prongs: the provision of hugely in-
creased quantities of entertainment, and

Technology should serve its
users, not the other way

round, argues Boris Allan
improving communications. Cable tele-
vision will enable the viewers at home to
receive far more television channels than
at present. Yet for the extra television
channels to be viable, viewers who watch
will have to buy the goods being adver-
tised; as any marketing man or woman
will tell you, it is the audience that
counts.

The proliferation of entertainment
channels is a case of Keynsian buried
bottles - a totally non-productive exer-
cise which will have productive spin-offs.
Improved communications, the second
supposed benefit of the wired society, is
rather more beset with difficulties. They
are clearly pointed out by Frederick
Brooks, the man who was in charge of the
implementation and design of the IBM
360 operating system. In his book he
writes: "I do not share the salesman -
projected vision of the 'management
total -information system', wherein the ex-
ecutive strokes an inquiry into a compu-
ter, and a display screen flashes his
answer. There are many fundamental
reasons why this will never happen. One
reason is that only a small part - perhaps
20 percent - of the executive's time is
spent on tasks where he needs informa-
tion from outside his head. The rest is
communication: hearing, reporting,
teaching, exhorting, counselling, en-
couraging. But for the fraction that is
data -based the handful of critical docu-
ments are vital and they will meet almost
all needs."

We live in a society in which organisa-
tions are becoming the most important
units; as McGregor noted in 1957 tech-
nology cannot tell us how to make our
organisations truly efficient. His most
persuasive advocate is Robert Townsend
who says of the United States: "There is
nothing fundamentally wrong with our
country except that the leaders of all our
major organisations are operating on the
wrong assumptions." The assumptions
are: people do not like work; people are
lazy, and need to be threatened in order
to make them work; and people are
stupid and very gullible.

The type of organisation for which this
is normally true can usually be seen to be
a hierarchical one. Its channels of com-
munication are fixed and regularised; in-
formation is transmitted from the top
down, sometimes from the bottom to the
next to bottom, but very rarely is in-
formation shared with others at the same
level.

It has long been held that those organ-
isations which innovate most efficiently
approach the ideal of the "organic" mode
of organisation in which nothing inhibits
individuals from communicating with
others. Differences of status and tech-
nical privilege are discouraged, and com-
munication barriers founded on any form
of status are removed. Such an organisa-
tion requires a different set of assump-
tions about people it presumes they are
human, and have human needs which
determine their behaviour; people often
like work and do not have to be coerced
as they will commit themselves to the
extent to which they can satisfy their own
needs.

One consequence of a wired society
will be a reinforcement of the hierarchical
form of organisation. The structure will
be formalised in terms of its communica-
tion links, especially if large numbers of
people take up the currently fashionable
practice of telecommuting - work from
home. It is expensive to implement a
communication system which allows
every person to communicate simultane-
ously with large numbers of others. If
most people worked from home the cost
would be prohibitive.

The greater the extent of formalisation
that exists in an organisation, the greater
the extent to which communication will
be written rather than spoken. In a wired
organisation, does long-distance com-
munication by means of a visual device
such as closed-circuit TV replace the
need for the spoken word delivered face
to face, or is it a replacement for some of
the written words? Experience suggests
the latter. If the visual devices are
introduced, face-to-face communi-
cation will probably decline, and the
organisation will necessarily become
more hierarchical.

To succeed there is a need for organisa-
tions to become more innovative, a pro-
cess which will mean a change in nature
for many of them. The change will not be
brought about by changes in the educa-
tion system designed to turn out more
technologists, but from a change in the
way those in charge see their
organisation.

When looking at Cable Systems and
similar reports it is important to forget
the futuristic and think about the future.
Why is it that those who are so strongly in
favour of technological advances see the
need for ordinary people to accommo-
date to change rather than for the organ-
isations themselves to adjust? Could it be
that the proponents of technology are
already at the top of organisational
hierarchies?
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NASCOM have come a long
way since their acquisition by
Lucas. With the knowledge of
over 30,000 units already in
the field you can buy with
confidence from NASCOM.

PRODUCTS:
We have kits, built and tested
boards, and our fully assembled
and tested NASCOM 3 system
with a full choice of configuration
either cassette or disc based.
Alternative operating systems
include NAS DOS and CP/M.

Nascom introduce a
newsletter. Send SAE for
registration form.
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NEW SOFTWARE

Nas Dos
Nas Cal (Financial Modeller)

Manor (Data Base Manager)

Corplan (Business Modeller)

£70.00
£50.00
£59.95

CP/M
Calostar (Financial Modeller) £150.00
Wordstar (Word Processor) £250.00

FMS 81 (Data Base Manager) £325.00

FMS 82 ( Enhancement to
FMS 81) £325.00

Finas (Six module fully integrated
accounts program suite) £1249.00

All prices are shown
exclusive of P&P and
VAT and
change without notice.

noncom mk

NEW HARDWARE
AVC (Hi Res colour graphics) £185.00
AVC (80 col x 24 lines- CP/M) £185.00

Single disc (Complete 0.75 Mb
system) £599.00

Dual disc (Complete
1.5 Mb system) £949.00

£64.95Nas Case

Card Frame I For use with
Nas Case) £49.50

Printer 1 (GP100A) £215.00

NEW FIRMWARE
Pascal (Compiler included) £75.00
Poly Sys 4

r ,"3:11014,1915,11

£35.00

Have you a
NASCOM program?

If so send for an
application form for

free inclusion in
our program book.

Learn more about
NASCOM now.
Complete the -

coupon for further
information and a
full list of dealers.

Special Offer until 31 October, 1982
Case Disc System - (includes: disc drivels), case, Single Disc (complete 0.35 Mb) £419 SAVE £59

Dual Disc (complete 0.70 Mb) £549 SAVE £136power supply, cables and controller)
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authorized stockists
SeMICOamps
Semicomps Northern Ltd.
East Bowmont Street,
Kelso, Roxburghshire. Tel: 10573) 24366

Eley Electronics, 100/104 Beatrice Road,
(off Fosse Road North), Leicester. Tel: 0533 871522 )

( MID -SHIRE'S COMPUTER CENTRE
68 Nantwich Road, Crewe, Cheshire.

Tel: (0270) 211086

MICROCOMPUTER SYSTEMS FOR
HOME BUSINESS Et SPECIAL APPLICATIONS
18 Station Road, Lower Parkstone,
P000le, Dorset BH14 8UB.
Tel: Parkstone 10202) 746555

ROSIK1311:71JE j
ELECTS:11GB

-1rd
Amateur radio C.B. radio

Electronics Computers

372-374 George Street, Aberdeen.
Telephone: 0224 633385 )

9 East Street, Colne,
Nr. Huntingdon, Cambs.
Tel: Ramsey (0487) 840710
Contact Paul Jephcott )

SRS MICROSYSTEMS
94 The Parade, Watford, Herts.
Tel: 0923 26602 )

58 Battersea Rise,
Clapham Junction,
London SW11 1HH
Tel: 01-223 7730 OFF)Records

ASTROINGS Li )
2 NORTH ROAD, THE PARK, NOTTINGHAM NG7 1AG

TELEPHONE: )0602)A5053

)!DYAD !Developments
SPECIALISTS IN COLOUR GRAPHIC SYSTEMS

The Priory, Great Milton, Oxford OX9 7PB.
Telephone: Great Milton (08446) 729

Dealer Enquiries Welcome

PRACTICAL COMPUTING November 1982

I the heart
I of the Nascom
t country lies

Business & Leisure
Business ft Leisure
Micro Computers

We specialise in tailoring
systems to your specific
requirements.

16 The Square, Kenilworth CV8 lEB.
Tel: Kenilworth (0926) 512127

MA AS COMPUTER CONSULTANTS

Stationstraat,
6241 CL,
Bunde (L),
Netherlands.
Tel: 043 641147

A

r-ewsn- ID for na/COn17
systems software 621 74569

inqh Awe

MICRO -PRINT LTD
59 Church Street,Stoke-on-Trent, ST41DQ.

Tel:(0782)48348

I

Newburn Electronics
Ballycarry Co. Antrim.

Whitehead 78330

C.I.E.L. 19 ROSEBURN TERRACE

Computer Interfacing EDINBURGH EH12 5NG
SCOTLAND

fl Equipment Limited Tel: 031-337 5611

Good deals and good service nationwide

The Computer Centre,
Watford, Limited

150 High Street, Watford, Herts.
Tel: 0923 50123/40601

r
To Lucas Logic Ltd, Nascom Microcomputing Division, Welton Road,
Wedgnock Industrial Estate, Warwick CV34 5PZ, England.

Please send: Dealership Details 
Literature I] Dealer List Ei Prog. Book Form Cl

Name

Position

Establishment

Address

Tel

PC 6
Lucas Logic

1
I

I

I

I
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NOW 3 Months 6 Months 9 Months

You'll be gladyouchose
apersonal computer withpower
enough to growwithyour needs.

The ICL Personal Computer with
power to grow as you need it.

Choosing the wrong personal computer can work
out very costly, because though they grow to meet your
needs, they just don't grow enough.

The new ICL Personal Computer gives you more.
It's a versatile, professional personal computer. It

can start with a single Visual Display Unit, naturally, and
it has a wide range of functions to meet your increasing
requirements. And it can grow larger than most other
personal computer systems, because its capacity for
additional hardware is greater.

Starting at £2,895 with one VDU
The ICL Personal Computer provides a range of

options enabling you to have a system tailored to
meet your changing needs.

EM NEN MIN ME

To: ohnson Johnson House  75-79 Park Street Camberley  Surrey
microcomputers

Please send me further information on the new ICL Personal Computer.

For example, by adding a fixed -disc, you can have
eight times the original storage capacity, and support up to
4 VDUs. And there is an extensive range of Personal
Computer hardware.

Wide range of integrated accounts and other
application software available, providing limitless
possibilities.

So your secretary can do her word processing, you can
do your forecasts, your accountant can do the invoicing,
and your programmer can do his own thing, all at the same
time. Thats what makes ICL Personal Computer more than
just a personal computer.

And because ICL is Europe's leading computer
company, with,thousands of satisfied users in over 80
countries worldwide, we can offer ICL Trader Point
service and maintenance back-up that's second to none.

What more could you ask for, apart from a
demonstration?

ICL

trader point

Name Position

Company Name & Address

LIType of Business

11111 MN II= 1=1 MINI NM EN INN ENO =I tttttttl ttttttttl tttttttl E. .1

Telephone

Johnson
microcomputers

treet  Camberley  Surrey

Prestel page No *200632

Telephone 0272 422061
Birmingham B90 3AY

 Circle No. 291
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Johnson House  75.79 Park S
Telephone 0276 20446

Robophone Answering 24 hrs
Mailbox No. 027620448
48 Gloucester Road Bristol 
113 Stratford Road  Shirley 
Telephone (021) 745 3246



the right pric
Whatever your printing
needs, one of our Oki

printers will fit the bill. Oki
Microlines - the oniy

complete printer
range.

MICROLINE 80
 80 column  80 cps
II block graphics
 pin, friction or tractor feed

MICROLINE 82A
 80 column  9 x 9 matrix
IN 120 cps bi-directional
 multiple interface capability
 pin -addressable or block

graphics
 etc., etc., etc.

MICROLINE 83A
 Full 136 columns IN 9 x 9 matrix
II 120 cps bi-directional
 and all features of 82A

SO*
499

'MICROLINE 84
 Full 136 columns
 Mode 1 - 200 cps (400 cps skip)
 Mode 2 - near letter quality
 High -resolution graphics
 Down-line-loadable

character set 140
 Total flexibility 949

ing Jan your loc.:'
X -Data m = d t Wholesalers.

750-751 Deal Avenue, Slough Trading Estate, Slough, SL1 4SH
Telephone: Slough (0753) 72331; Telex: 847728

 Circle No. 292
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MONOLITH ECR DATA RECORDERS SAVE &
LOAD YOUR PROGRAMS EVERY TIME

£47.50
Including VAT.
Complete

 Each Monolith ECR comes complete with its own individual
certification tape, tested and serial numbered to prove your
machine reliability.

 Mains Operation only.
 Mains & DIN connector leads provided.
 Certification of tape head alignment - height and azimuth
 Certified tape tension, torque and speed.
 Fast forward and rewind tape search controls.
 Please allow up to 28 days delivery.  Monolith ECR's are

backed by our 14 day money back options.

MONOLITH
electronic products
Telephone: Crewkerne 0460 74321 Telex: 46306

ZX SPECTRUM! Z81! ZX80!
BBC MICROCOMPUTER
Enhanced Certified Recorders from MONOLITH are a major
advancement in cassette recorder technology which minimises the
problems associated with standard audio recorders. The unit is a
high reliability program store for microcomputers based on a
modified, proven cassette mechanism. The two sections of data
recording circuitry automatically ensure precise levels are written
onto the tape and that optimised signals are received by the computer.

MONOLITH ECR'S ARE NOT SUITABLE FOR AUDIO REPRODUCTION
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET -1
mease supply me worn: monolith t cht enhanced Certified Recorder(s) Price Total
QTY. MODEL £47.50

(Each)ECR -Spectrum: for Sinclair ZX Spectrum
ECR -81 : For Sinclair ZX80/2X81
ECR -BBC : For BBC Microcomputers

I also enclose postage & packing per recorder £2.50

Prices include VAT f

Name:Mr/Mrs/Miss[II I II II 1111111111111
Address [III II III 11111111111111 II

IL11111111111111111111111111t
 Circle No. 294

XTAL BASIC 3
A Z80 based Interpreter. Disc and Cassette versions in-

cluding CP/M are available now or in the near future.
FEATURES

1 Has over 110 Commands and Functions and is user extendable.
2 Xtal BASIC 3 incorporates its own editor that is independent of

VDU or terminal being used but appears to have the facilities of the
most sophisticated direct screen editing, in brief the editor contains
the following:
Lines of 127 characters (can be extended up to 254)
Full on screen editing, up, down, left, right.
Auto insertion of lines.
HOME CURSOR, CLEAR SCREEN, DELETE LEFT, DELETE
RIGHT, INSE RTCHARACTER, ER ASE WHOLE LINE, ER ASE
TO END OF SCREEN, PRINT SCREEN CONTENTS TO
PRINTER, and ABANDON LINE. A LINE EDIT MODE IS IN-
CLUDED AS STANDARD.

3 Variables can be of any length. First five characters used to dis-
tinguish one variable from another. Multi -dim arrays, string arrays
and integer arrays.

4 Full Tape and Disc file handling.
5 32 standard error messages and traps. Ability to trap BREAK

KEYS. Error table is extendable.
6 Possible to run programs larger than memory capacity.
7 Special features allow transfers of programs from machine to

machine.
8 Xtal BASIC 3 is designed to be compatible with most available

BASICS and a program is supplied for many BASIC to BASIC
conversions.

9 The manual, consisting of over 100 pages, includes full description
of the BASIC, sample programs, useful Machine Code Subroutines
in Xtal BASIC 3, examples of extra commands and functions.

10 SIZE 12K to 14K depending on the System.
11 Available on Cassette and/or Disc. Please contact Crystal

Research Ltd., for availability on your particular machine.
12 On Cassette £40.00 + VAT On Disc £60.00 + VAT

OEM and Manufacturers are invited to contact Crystal Research
Ltd., for licence details.

Open 0930-1200 1300-1730 except Saturday & Sunday
40 Magdalene Road, Torquay,
Devon, England Tel: 0803 27890 XTAL
Access and Barclaycard BASIC

 Circle No. 293

= ACT
b7mw-rsinus 1

THE State -of -the -Art Microcomputer
16 bit processor
128K RAM
2 x 600K disk store
800 x 400 pixel resolution graphics

- CP/M operating system

PLUS Extremely well -documented, user-
friendly state-of-the-art application
software
ACT PULSAR accounting system

- Sapphire systems management
accounting and reporting system
Sorcim SUPERCALC
Intelligence (UK) MICROMODELLER

- Micropro WORDSTAR

PLUS A range of high level languages,
including Microsoft BASIC -86, Digital
Research C -BASIC 86, Micro Focus
Cis -COBOL etc, etc.

For more information on the ACT SIRIUS I or the above
software packages please contact Dr. Gordon Relf at

DRAGON SYSTEMS LTD.
(0792) 4744 98

37 Walter Road, Swansea, West Glamorgan

 Circle No. 295
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MICROPRO
WORDSTAR

MAILMERGE

SPELLSTAR

DATASTAR

SUPERSORT I

CALCSTAR

WORDMASTER

MICROPRO's comprehensive
word processing system
Added power to WORDSTAR for
mailing lists, standard letters, etc
Dictionary on a disk for WORDSTAR
spelling checking
MICROPRO's data entry, validation
and retrieval system
Sorting, extracting and merging
at high speed from MicroPro.
Includes Relocatable version
for inclusion in your own software
MICROPRO's spread sheet and
financial modelling system. Combine
with WORDSTAR to get
impressive end results.
Video text editor for programmers
and simple Word Processing

MICROSOFT
BASIC -80

BASIC Compiler

FORTRAN -80

COBOL -80

MICROSOFT's popular and powerful
BASIC Interpreter (MBASIC)
Compile your BASIC -80 programs
for speed and protection
Fortran compiler to ANSI X3.9 1966
except COMPLEX data
The COBOL compiler for
microcomputers. (BASIC, FORTRAN
and COBOL compilers include
MACRO -80, LINK loader, LIBrary
manager and CREF utilities.)

£ MISC
CBASIC-2 COMPILER SYSTEMS widely used

250.00 compiler/interpreter for BASIC 65.00
CB -80 CBASIC compatible compiler 280.00

60.00 PASCAL/M SORCIM's PASCAL 120.00
SUPERCALC SORCIM's spread sheet and

120.00 modelling system 170.00
MILESTONE Project Management and Scheduling

170.00
dBASE II

from Organic Software
Relational Database Management

160.00

from Ashton Tate 380.00
dUTIL Programming aid for dBASE II 50.00

120.00 QUICKSCREEN Screen formatter for dBASE II 90.00
MICROSTAT Statistical program library from

ECOSOFT for (and needs) BASIC -80 150.00
PLI-80 Digital Research PLI Compiler 310.00

150.00
BT -80 Record Retrieval for PLI-80 125.00

60.00 MAC Digital Research 8080 Macro Assembler 57.00
SID 8080 Symbolic Debugger 47.00
ZSID Z80 Symbolic Debugger 63.00
DESPOOL File Print Spooler for CP/M 31.00
TEX Tex editor 63.00

150.00* SPELLBINDER Lexisoft's Wordprocessing and
Office Management System 275.00

190.00* PRO PASCAL Z80 True Pascal Compiler 190.00

210.00*

310.00*

All products are available in 8" SD, SS, Superbrain 5" SS,
North Star Horizon QD format except those marked *
which are not available in North Star format.

IBM PC SOFTWARE
NOW AVAILABLE - Please ring for full details

All products are supplied complete with full originators documentation.
Please send large s.a.e. for full details. TRADE ENQUIRIES WELCOME

Ordering Instructions: Cash with order. Specify disk format. Add £3.00 per item P&P. Add 15% VAT

BARCLAYCARD

VISA
1111111111111161

PO BOX 11 CRANBROOK KENT TN17 2DF Tel. (058 080) 310
 Circle No. 296
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This
could be

the hardest
£100

yotill ever
earn

At Open Computer Services, we're so confident in
the quality of our software packages that we throw
down this challenge:

For every bug you find in our packages, we will
give you £100.

To qualify, just buy any of these packages-
payroll, sales ledger, purchase ledger, general
accounting/nominal ledger - and if you detect
a bug, send a report on the fault together with
your name, address and licence number.

Sadly you may well find it difficult to detect
any £100 bugs.

But at least you can take some consolation
from having acquired some very good software
indeed.

Software systems for most 8 bit
and 16 bit microcomputers
including IBM Personal,
Sirius and Xerox using
CPIM and MS-DOS
operating systems.

COMPUTER
SERVICES

Aqua House Old Steine Brighton BNI IEL Tel. (0273) 672191

 Circle No. 297

Knights Ti)
COMPUTERS

KNIGHTS GUARANTEE LOWEST

PRICES ON SHARP AND ATARI
Deal S1 - SHARP 54K MZ-80A with BASIC + 24 programs
including Geography, Arithmetic, Basic Tutorials, Startrek,
Invaders, Breakout etc. £419
DEAL S2 - MZ-80A, BASIC, PASCAL language and 36
programs including all those in deal 51 + 12 PASCAL
programs. £429
DEAL S4 - MZ-80A with BASIC, PASCAL, FORTH and
MACHINE CODE languages + 40 programs. £449
DEAL Al - MZ-80A with BASIC, PASCAL, FORTH,
MACHINE CODE and 120 programs to get you off to a flying
start. £475
DEAL B1 - MZ-80B, the 76K powerhouse with 64,000 point
graphics, with BASIC, MACHINE CODE. £747
Deal B11 - MZ-80B system, printer, floppy disk, expansion
unit, all cables, cards and manuals. £1899
DEAL 400 - ATARI 400 with BASIC, manuals etc - choose
from 16 colours and eight brightness levels, 300x192 defini-
tion. + 63 Programs. £199
DEAL 800 - ATARI 800 with BASIC cartridge, four voice
sound, superb ultra fast moving graphics with ATARI's dual
processor system. + 63 programs. £429
DEAL AT3 - ATARI DISK UNIT - plugs straight into the 400
or 800 - great value at KNIGHTS GUARANTEED LOWEST
PRICES. £257
All our prices exclude VAT but include UK delivery by

Securicor. No surcharge on ACCESS or VISA orders.

108 ROSEMOUNT PLACE,ABERDEEN AB24YW
TELEPHONE: 0224 630526
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Programming the PET/CBM

'This book is excellent.'
Jim Strasma

'Unquestionably the most accurate
and comprehensive reference I have seen to date.'

- Jim Butterfield

Bestseller - comprehensive
teaching and reference book on
all software aspects of
Commodores 2000, 3000,
4000 and 8000
microcomputers and
peripherals.

Many programs, charts and diagrams.
17 chapters, appendices, and index.
iv + 504 pages. 19 x 26 x 2%cm.
Paperback. ISBN 0 9507650 0 7.
Price in UK and Europe E14.90 each
(incl. post and heavy-duty packing).
LEVEL LTD., PO Box 438, Hampstead,
London NW3 1BH. Tel: 01-794 9848.
Five or more £12.90 each. Clear plastic
cove
Dealer,Bookseller Enquiries invited.

Cut out or copy coupon, or write to:
LEVEL LTD (PC), PO Box 438, Hampstead, London NW3 1BH.

Send copy/ies of Programming the PET/CBM at £14.90 (post free)

I enclose cheque/P.O. for or official order.
NAME
ADDRESS

Fast Service - same day despatch
PC/11/82

 Circle No. 299
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GREAT COMPUTERS
AT FANTASTIC PRICES

Full training, installation,maintenance and support available.

APPLE - Our prices are rosy and ripe for picking.
APPLE II 48K
Disk drive W/controller
Disk drive
12" Green monitor
Colour monitor & card
80 column card
Microsoft C/PM*& Z80A
16K RAM card

CP M is a registered trade mark of Dsptal Research

£599 Visicalc & complete visi range
f300 Ledgers
£250 Invoicingf85 Word processing systems
£270 Cobol compiler
£170 Fortran compiler
£200 d base II

f75 *Phone for special software prices

Ca COMMODORE
SILICON OFFICE - for powerful
reporting £3550
WORDCRAFT - for full word processing

£3250
PEGASUS - ledger systems £2250

For demonstration on your premises
ring 891-4477

PRINTERS EPSOM
M x 80 Tractor f 295
M x 80 FT friction £330
M x 82 High res. f320
M x 82F/T £360
M x 100 100cps wide carriage f435

OKI
Microline 80 f210
Microline 82A 299
Microline 83A £470
Microline 84 200cps f 849

DAISY WHEEL PRINTERS
Olivetti Praxis 35 £455
Ricoh RP 1600 £1195

*Prices do not include interfaces to computers

LSI M -Three

 64K
 2 x 51/4" Floppies
 Separate keyboard with numeric pad
 12" Green screen 80 columns
 User programmable function keys
 includes C/PM operating system
 8" floppies and Winchester hard

disks also available.
 With Diablo 630 and Wordstar

keyboard f3100
*Phone for special C/PM software
prices

Comprehensive range of supplies, diskettes, ribbons listing paper etc.
All prices Exclusive of VAT

Showrooms open Mon - Fri 9 -5 pm
Sat 9 - 1 pm

SIMMONSTWICKENHAM

SimmonsSimmons Magee Computers Ltd. 13 York Street, Twickenham Middx. 01-891-4477

 Circle No. 300
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THE SERVICE AND
SUPPLIES SPECIALISTS

ON SITE
SERVICE

Would you trust anybody to fix
your computer. We have fully
trained skilled engineers.
Consult the specialists.

The opening of the London Regional
Service Centre completes the national
coverage by TSS in 1982, and large
areas of the country can now be
reached within just a few hours of a
service call being placed, certain con-
tracts are offered on a 4 hours re-
sponse basis.

From the TSS map, it can be seen
that the majority of the UK is now within
rapid call -out range of one of the TSS
Service Centres. Portsmouth provides
coverage for the popular south coast

.area, while Edinburgh covers the in-
dustrial areas of central Scotland.

The latest Centre in London now
gives TSS much improved coverage in
the whole of the central south-east
region of the country, where there is a
high density of computer installations of
all types.

The Derby HQ maintains its position
as regional centre for the busy mid-
lands and north of the country, while
also being the base repair centre for
the other regional service support.

L OCAL SZIRVP<II POINTS

SOUTHERN
SERVICE
CENTRE

Terminal System Services Ltd.,

TSS House, Four Lanes End,

Horsley Woodhouse,
Derby DE7 6AY.

e%
T I.: Derby (0332) 883333.

 Circle No. 301

S100
LOMAS DATA PRODUCTS INC.

'THE LIGHTNING ONE' (TM)

8086/8087/8089
IEEE 696 CPU BOARD

Li 8086 or 8088 16 bit processor
CI 4, 5, 8 or 10 MHZ operation, jumper selectable
E Optional 8087 numeric and 8089 I/0 co -processor
1-1 Onboard Monitor with diagnostics

9 Vectored interrupts - expandable to 65

Minicomputer Performance at
Microcomputer Prices
Prices start at £295 VAT

LOMAS S100 Support boards:
HAZITALL I/O - 2 serial/2 parallel ports
LDP 72 FLOPPY DISC CONTROLLER - SS DS'DD 8"-5" Drives

E RAM 67 - 128K Static 100ns, low power ram
Li LDP 128,256K - Dynamic low cost memory

SOFTWARE:
 CP/M 861Tml, MP/M 86"I, MSDOS'Im)
- BASIC, FORTRAN, C. FORTH AND PASCAL

SYSTEMS
E Complete 8086 16bit system; 5100 Mainframe, 128K Memory, Twin 8"
drives - from £2,950 + VAT

Phone now for full information and price list:

SHARPBORN LTD
6 Sherington Ave, Hatch End, Pinner, Middx. HA5 4DT

Telephone 01-428 2706
CP M 86, MP M 86 TRADEMARK 'DIGITAL RESEARCH', MSDOS

TRADEMARK 'MICROSOFT'
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URMSTON
COMPUTER CENTRE

(1 mile from M63)

SHARP
P.C. 1500
MZ 80K
MZ 80A
MZ 80B
and
peripherals in
stock

SOFTWARE:
Books for many popular computers.

Call in for a demonstration
(we don't employ salesmen just computer

engineers!)

BAR INSTRUMENT CO. LTD
URMSTON COMPUTER CENTRE

124 Flixton Road, Urmston
Manchester M31 3BG

Telephone: 061 747 4626

 Circle No. 303
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Sharp MZ-80K/MZ-80A/MZ-80B,
Texas Instruments,

TRS 80, Video Genie, BBC,
VIC 20 (16K), Atari,
Sinclair Spectrum,

Dragon 32, New Brain, Pet 4030,
Cassette Business Software

by Dale Hubbard
All programs cassette based. All are menu operated and completely 'user
friendly'. Each complete with demonstration file where appropriate and luxury
bound explanatory manual outlining the facilities and how the program works.

DATABASE
A complete electronic filing cabinet/card index system. Use as you
would a catalogue of Kardex. Operations include sort, search, list,
delete, total, line print, add record, change record, etc. So many
applications in business use, i.e. employee data, suppliers file,
customer file, telephone director, price lists, etc., etc. Complete with
demo file and bound manual. £19.95

INVENTORY CONTROL SYSTEM
All the necessary for keeping a rigidly accurate stock control.
Extensive facilities include automatic stock number allocation with
user -allocated reference number if required, quick stock summary, full
stock summary, stock cost price, stock sell price, minimum stock level,
re -order quantity, supplier, supplier telephone no., financial reporting,
including overall gross profit margin, cost of new purchases, total of
stock at cost and sell, etc., etc. Complete with demo file and bound
manual. £19.95

MAILING LIST
The ultimate mailing list program with facilities to store details on file
and print or screen information selectively by user defined codes, in
user defined format to suit printer and paper/labels. All the usual
routines and more, including sort, search, delete, add, change, etc.,
etc. Complete with demo file and bound manual. £19.95

INVOICES/STATEMENTS
Now you can produce crisp, clean and accurate company invoices
and statements with your computer and printer. This one is very
adaptable in terms of formatting and allows you to design your own
form set-up to suit you. Naturally all calculations are automatic and all
aspects of VAT are catered for as well as credit and settlement terms
messages and other user defined messages. May also be used for
credit notes, has inbuilt file for customers name and address details
on cassette to save laborious type each time. A must for your
business. £19.19

SPECIAL OFFER all 5 for £79.95 inc. VAT & p&p.
SPECIAL OFFER MZ-80A computer with all programs
£500+VAT.

ACCOUNTS
A gem of a program, all cassette based, with
the following features:
Daily journal Sales ledger
Credit sales Purchase ledger
Cash sales Bank account
Credit purchases Year to date summary
Purchases - other
A fully interactive program suitable for all
businesses. Files can be saved and loaded and
totals from one file carried forward to another
on cassette. Particularly useful from a cash
flow point of view, with an immediate
accessibility to totals for debtors and creditors.
Bank totally supported with entries for cheque
numbers, credits and, of course, running
balance. Complete with demo file and bound
manual. £19.95

Access Welcome

Please send machine type when
ordering.

Send cheque, registered cash, PO or
Access number to:

GEMINI MARKETING LTD
9 Salterton Road,
Exmouth,
Devon EX8 2BR
Tel: (03952) 5832

Phone us with your Access order for
immediate despatch!
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SUPERMARKET 1

Nobody does it like we do
Just order from us once.
We know you'll be back for more.

Comm d r

MODOR
E ,

COM
'TEXAS,

DRAGON
and

ARI EQUIPMENT
Fully tested before cfespatch,

or collection
complete

with

13 amp plugs.

Full range of software
aaiable.

Texas

Home Computers
TI -99/ 4A 16K RAM Per. Comp.

Peripheral Expansion Unit
Disk Drive (Internal)
Disk Controller Card
32K RAM Expansion (Internal)
RS232 Interface (Internal)
Dot Matrix Printer
Speech Synthesizer
Joystick
Cassette Cable

Learning Aids
Little Professor Over 50,000 problems

(5yrs and over)
Touch & Tell Pre -School Learning (2/5yrs)
Speak & Write Speaking/Spelling Aid
Speak & Maths Fascinating Figure Aid
Speak 8 Spell Talking Learning Aid

Calculators
TI -1006
TI -1032
TI -21
71-30
TI -40
71-57
TI -5000
TI -5130
TI Programmer
TI -501.

Price
VAT

inclusive

199.00
149.50
253.00
138.00
195.50
114.99
373.75

67.40
20.70

9.00

Light -personal Office Use
Elementary School Use
Business Use
O and A Level
A Level, Statistics, Physics
O and A Level, Laboratory
Display and Print-out (hand hold)
Desk Display and Print-out
Full Scientific
Elementary School Use

Dragon

9.95
29.95
23.95
34.95
34.95

7.95
6.95
9.95

12.95
16.95
24.95
25.95
53.95
49.95

4.95

Dragon 32 32K Colour Computer 199.50
Dragon Joysticks (Pair) - available shortly 22.94

Atari

Atari 400
Atari 800
Atari 400
Atari 410
Atari 810
Atari 825
Atari 853
Atari CX30
Atari CS40

16K Computer (inc BASIC cart)
16K Computer (inc BASIC cart)
16K Computer (exc BASIC cart)
Cassette Recorder
Single Disk Drive
80 col printer
16K RAM Pack
Paddles (Pair)
Joysticks (Pair)

Price
VAT

inclusive
224.95
475.00
189.95
47.99

299.99
488.75

60.37
13.80
13.80

Epson Printers
MX80 T/3 Dot Matrix, Hi -Res 373.75
MX80 FT/3 Dot Matrix, Hi -Res, Friction - Tractor 431.25
MX82 T/3 Dot Matrix, Hi -Res, Friction - Tractor 402.00
MX82 FT/3 Friction - Tractor 447.35
MX100/3 Dot Matrix 100 CPS 15" Platen 552.00

Epson Interfaces
Apple Interface and Cable
RS232 Interface
BBC Micro Cable
TRS80 Interface and Cable
IEE Int. (Ext.)

Monitors
BM12A
BM1401

12 inch (Green) 18MHz
12 inch RGB Colour

63.25
40.25
23.00
46.00
86.25

85.10
286.35

Despatch of all items ordered by credit card made within 48
hours of order (subject to stock availability) and is FREE
anywhere on mainland UK, or to any BFPO address.
(Shipment outside UK, deduct VAT). Shipment can be
arranged worldwide, send for Export Price List from
Computer Supermarket (Export) Ltd.

Approved Distributor for Commodore, Atari, Texas and
Dragon.

All machines are to full UK Standard and are fully tested
before despatch. Sold with full manufacturer's warranty and
subject to conditions of sale (available on request).

Prices are valid only for the cover date month of this
magazine. Telephone tor latest prices. All prices are
VAT inclusive. Ring or write for full details of credit
facilities available, Concessionary price list available
for bonafide representatives of government and
educational establishments.

All orders will be acknowledged by return post.

Price
VAT inclusive

VIC 10 (CBM Max) Personal Computer 109.95
VIC 20 Personal Computer 159.99
VIC 64 Personal Computer 343.85
VIC/C2N Cassette 41.40
VIC 1110 8K RAM Cartridge 41.40
VIC 1111 16K RAM Cartridge 69.00
VIC 1211M 3K RAM (High -Res) Cartridge 32.20
VIC 1212 Programmers Aid 32.20
VIC 1213 Machine Code Monitor 32.10
VIC 1215 Matrix Printer 215.00
VIC 1540 Single Disk Drive 396.00
VIC Joystick 7.50
VIC Paddles (Pair) 12.65
VIC Expansion Unit 89.70

rTo The Computer Supermarket Ltd
Unit 8, Southf old Road, Oakley Hay Kid. Estate,
Corby, Northamptonshire.

Please send me
Model No. Item Price Information

Please send me free catalogue 0

I enclose my cheque for £
Or debit my Access/Barclaycard/ :111: 411)111
Diners/Amex No.

I 11
(Cardholders may telephone orders to 0536 744015)

Signature
Name

Address

(I am over 18)

PC (BLOCK CAPITALS PLEASE)
Your remittance should be made payable to Computer
Supermarket Reader's Account, and shall remain your
money until the goods have been despatched to you at the
address specified. Reg. No. 2646589.
Prestol subscribers may order some products
through the Prestel system. Directory No. 400400.
If the product you have purchased does not meet with your
satisfaction, return it in the carton it arrived in, in good
condition within seven days and your money and postage

Lwill be refunded in full.

SUPERMARKET
UNIT 8, SOUTHFOLD ROAD,

OAKLEY HAY ESTATE, CORBY,
NORTHAMPTONSHIRE

IN (0536) 744015 Telex COMPSU 341543/4
PRESTEL No. 400400

Also at Knightsbridge Mall, Amdale Centre,
Manchester (Retail only)
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/F- MORE FROM

MICROSOURCE

MICROSOURCE was mainly APPLE orientated, but is
now moving into other areas of computing and other
computers. Since we are users of various computers
and peripherals we are only too aware of the prob-
lems you have. This month therefore we are provid-
ing something else to help you with your EPSON
printer:

EPSON OWNERS YOUR MANUAL PROBLEMS ARE
SOLVED!!!

We know that there are very few EPSON owners who can understand
the manuals they get with their machines. We know that the owners
who do have enough insight to understand it are still bogged down
and are not really using the printer to its full extent. It is one of the
most sophisticated printers on the market, and has a number of
features that even an experienced user can miss.
We are thus pleased to announce that we are have three tutorial
manuals which lead you through the ins and outs of using your
computer with the EPSON MX80, MX100 types I II or III. The manuals
are based on examples for the APPLE and TRS80 with appendices for
other computers.
Apart from standard manipulation of text, the manual has informa-
tion on setting up procedures, maintenance, troubleshooting, etc., in
the same easy to follow manner of the rest of the book. The book is
laid out with the listings outlining the various operations, explained in
detail.
If you don't understand the graphics options then you will after
reading this. There are details on how to use the graphics on
machines which do not have graphics as well as dumping the APPLE
HI-RES screens.
ALL MANUALS ARE A4 size over 100 pages.
The new TYPE III PRINTERS are covered in one manual - ask for the
GRAPHTRAX VERSION (This is the USA trade name for the equivalent
of TYPE 1111.

PRICE £14.50 + £1 p&p
MX 80 Printers are covered in the MX80 VERSION
PRICE £12.50 + £1 p&p
MX100 Printers are covered in the MX100 VERSION
PRICE £12.50 + £1 p&p

THE WILD CARD
Plug this card into any slot and it will copy the
programme running onto a standard dos disk.

* Works with any RAM card.

* No parameter list needed.
* Copy made with WILD CARD can be copied again

and again with standard copy programme.

* Programme copied can be run without WILD CARD
being present.

* Utility included for the programmer.

* Copies most 64K programmers.

* Requires 48K + RAM card, single disk drive.

* Cost £99 plus VAT total £113.85.

* Dealer enquiries invited.

WRITE FOR FULL DETAILS or ring (0727) 72917

DEALER ENQUIRIES INVITED

ALL PRICES INCLUDE VAT UNLESS SPECIFIC MENTION IS MADE. ALL PRICES
INCLUDE P&P

1 Branch Road,
Park Street
St. Albans.

MICROSOURCE
Tel: Park Street (0727) 72917
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PRACTICAL COMPUTING
BACK NUMBERS &
BINDERS

BINDERS
UK - £4.80 including packing, postage and VAT
Overseas - £5.75 including packing and postage
Please make all cheques payable to Practical Computing and sent to
the General Sales Dept.

BACK NUMBERS
Fill in the coupon in every issue and return it with your remittance
to Practical Computing, General Sales Dept. Room 205,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.

TRS 80 I & III Low
rp7 i7 r -T r -T

NEWSCRIPT offers Professional
 Easy to use Full Screen Editing.
 Typeahead - never loses

keystrokes.
 Headings, Page Numbering,

Centering.
 Form Letters, Large Documents.
 Global Search and Change.

rD7

Word Processing Software with:
 Double Width, Underlining,

Boldface.T
 Table of Contents, Indexing.
 Sub -scripts, Super-scripts.t
 Includes handy reference card.
 Based on large mainframe -type

systems.

NEWSCRIPT controls these printers:
 Epson MX -80, MX -100, all 12 fonts, plus underlining and block graphics;

italics with Graftrax.
 Centronics 737, 739; R.S.-Tandy, L.P IV, L.P. VIII, Daisy Wheel II, NEC

PC- 8023A, TEC 8500R, C.ITOH 8510:- justified true proportional
printing.

 Good support for: Diablo, Spinwriter, Starwriter, QUME, Microline,
Anadex, modified Selectric.

160 pages of well presented documentation - includes self -study tutorial,
and hundreds of examples. Supplied ready -to -run on "tiny" DOSPLUS.
Easily transferred to most other D.O. Systems. Requires 48k with one or
more disk drives.

Some features operate only if your printer is mechanically capable.

NEWSCRIPT offers a really professional W.P. System for £79+ V.A.T. +
£2.00 p&p. in U.K.
NEWSCRIPT with a mailing label facility costs £92 + V.A.T. + £2.00 p&p.
in U.K.
Please specify Mod. I or III when ordering.

Catalogue £1.00 (Includes credit vouchers value a 00)

E.A. International, 8 High Street, Suite 108, Meldreth,
Royston, Herts. (0763) 60189

Aft
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TRIUMPH ADLER
has a refreshingly
simple attitude to
word processing

£2935
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double the performance
at half the price

For only £2935 the Adler Alphatronic with our new
software package will give you the same high
performance as a stand-alone word processor costing
£6-8,000. This unbelievable price also gives you a micro
computer for all your data processing needs.

The quality engineered Adler Alphatronic makes
light work of producing personalised letters, documents
and contracts, offers block movement of text and
re -pagination, simplifies editing, storage and retrieval.
And when it's not processing words the proven Adler
Alphatronic will process data using application programs
for every business function you can name.

Triumph Adler is a world leader in business products
and committed to simplifying business procedures and
reducing business costs. We provide a helping hand to
our customers and our dealers. With over 80 years
experience in the business market our single source
philosophy is second to none. We actually do what
everyone else claims. We test software, educate your
staff, supply high quality stationery and supplies and
ensure your system runs smoothly.

In short we at Triumph Adler are dedicated to

making your life refreshingly simple and to providing
successful computing for your future.

To find out more simply clip your letterhead or
business card to the coupon or ring the Triumph Adler
hot line 01-2501717. (Reference M MD.)

Please tell me in simple terms the benefits I can expect from
I an Adler Alphatronic

Name

Company
Address

I

I

I

I

I

I I

:1114
::.  :;* TRIUMPH ADLER I

I Computing for your future I
I Triumph Adler (U.K.) Ltd.,27 Goswell Road, London EC1M 7AJ. I
`Telephone 01-250 1717.
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NASHUkz.pz,
QUALITY

DISKETTES
What more is there to say?

Free 1111
Library

Case

Frank Skinner
Nashua Computer Products,
Cory House, Bracknell, Berkshire RG121ET
Tel: Bracknell (0344) 52711 Telex: 848821 NASHUA

 Circle No. 311

RYEFIELD 8, Ryefield,
Spratton,
Northampton,

COMPUTERS NN8 6HQ.

BRITISH SINGLE BOARD cash
COMPUTER

HAWK6480
£434 assembled

OEM SBC
and tested

4MHz Z80A; 2 Serial and 1 Parallel Ports; 64K RAM and up to 32K EPROM
with User Bank Switching; 5.25"" Floppy Disk Controller, Winchester
Controller Interface; 40MHz Clock; Z80 CTC, SIO and 2 x P1Os; Expansion
Bus; Free Manual; 12 Month's Guarantee.
Manual only £10 cash, refunded if board purchased. Data Sheet free
CP/M2.2 with configured BIOS on 5.25 DSDD diskette £93 cash

INCLUSIVE DISCOUNTED PRICES
Our cash prices include carriage and V.A.T. and represent at
least 10% discount on normal recommended retail prices.
A surcharge of 10% will be levied on approved institutions request-
ing credit terms, to offset the high cost of borrowed money.

POWER SUPPLY £150 cash
130 watt Switch Mode PSU suitable for complete system with
drives.

5.25" DISK DRIVES AND CONTROLLERS
TANDON TM100-2 FLOPPY, 400KB Formatted £240 cash
TANDON TM100-4 or MICROPOLIS FLOPPY, 800KB Formatted

£294 cash
RODIME R0201 WINCHESTER 5MB Formatted £610 cash
RODIME R0202 WINCHESTER LOMB Formatted £819 cash
RODIME R0203 WINCHESTER 15MB Formatted £999 cash
RODIME R0204 WINCHESTER 21MB Formatted £1,293 cash
WESTERN DIGITAL WD1000-50, Controls up to 4 Winchesters

£393 cash

PRINTERS, VDUS, CHIPS, COOLING FANS ETC.
We have a wide range of items we are unable to list here for lack of space.
If you would like details of these or more information on any of the above
products, please contact us.

 Circle No. 312

THE FINAL SOLUTION
THE LATEST ADVANCED DATABASE SYSTEM

FOR CP/M tm MICROCOMPUTERS

CHECK THESE FEATURES:

POWERFUL
 20 databases per system

VERSATILE
 User defined Menus
 User defined screen & report layouts

SEND FOR OUR FREE BROCHURE WITH
FULL SPECIFICATION

 32,760 records per database  3 levels of password protection MANUAL + RESCUE £295 + VAT
 100 fields per record  Add new fields at any time

EVALUATION DISC + MANUAL £35+VAT
 10 key fields per record  Change key fields easily

 19 data types with unique dictionary fields  Split, merge or re -organise databases MANUAL ONLY £20 each

for data compression. ACCESS p&p £2 per item

 5 field entry conditions

 4 field linkage conditions

 Search on any field up to 40 at a time.

 Sort on any field up to 5 at a time. Break
points on 3

 Calculations & totalling

 Mailshot processing

MICROCOMPUTER
BUSINESS
SYSTEMS LTD.

5 CHARTERHOUSE BLOGS
GOSWELL ROAD
LONDON ECIM 7AN

01-253 3998
Telex 261729
TEIVITEX
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SIMPLE TO USE
 No programming needed
 All operations in plain English

 Checks data on entry
 Simple menu structure

DEALER/OEM ENQUIRIES INVITED



Meet some of the
best brains in Britain

at THE

orthern
ComputerF airs=ozermall badness

Ls

BELLE VUE, MANCHESTER
NOVEMBER 25-27,1982

Opening Times 10am-6pm each day

The brains we're talking about are the printed
circuit, silicon -chip variety and you'll find them
(thinking hard) in the vast range of exhibits at The
Northern Computer Fair. The show covers the fields of
personal computing, home computing, small business systems and
associated software, through computer books to video games, with
a special attraction being the ZX 81 Sinclair Village. So whether
you're a businessman (or woman) who needs to keep up to date
with the latest developments in this fascinating field, a die-hard
computer enthusiast, or simply interested in the subject, you'll find
what you're looking for at the Northern Computer Fair.

Ticket prices at the door are £2.00 for adults and £1.00 for children
under 16, but special party rates are available for 20 people or more
with the organiser admitted free. For more information contact IPC
Exhibitions, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.
Tel: 01-643 8040.

HALF PRICE ADMISSION VOUCHERS
for readers of

1-<
Northern

computer
Personal computers

Home computm9

Small business systems

Cut this coupon and
exchange for half-price
ticket at the door.

adult
£1.00'

11
1

11
1

PC 9a

MgF...... . MI IMM

ort em
Omputerfair Personal computers

Home COmputIng

Small business systems

Cut this coupon and
exchange for half-price
ticket at the door.

mi

child
50p

1

PC 9
NE Nu =is
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commodore A Anadex Ltd.

sinus 1isyieitt.
NorthStar gapple eadileg

OUR NEW PREMISES

Qume

THE MF GROUP OF COMIINIL. ICRO0FACILITIES
MICROCOMPUTERS FOR FINANCE & BUSINESS

FAC it! ES
i

_ .

APPROVED
for

Commodore
Apple II

North Star Horizon
ACT Sirius I

Systime

rI2

APPROVED
by

Local Government
Central Government

National Laboratories
Maritime Research

Universities
Schools

APPROVED
by

Accountants
Importers/Exporters

Retailers
Manufacturers

Printers
Surveyors

APPROVED SUPPLIERS TO THE UNIVERSITY OF LONDON PURCHASING GROUP

WE WILL GET YOUR APPROVAL
Why? Because Micro -Facilities know that whether you are a
large establishment or a small business you are going to need
help and good service. We believe, and our hundreds of
satisfied customers seem to agree, that the service we give is
second to none.
Our service starts right from your initial contact. We will meet
with you to discuss your requirements and your business,
without blinding you with computer jargon. We will arrange for
you to have a demonstration of one or more computers from
our range together with programs to suit your particular needs.
If a ready-made program is not suitable then we can analyse,
design and program your particular procedures (we have
nearly twenty years experience of doing this).
As a further service we are able to arrange both leasing and
financing of your computer equipment.

Our service does not stop when you have purchased your
system; to ensure the smooth transfer of your work we train
you and your staff to use the computer and its programs in
your own environment. As additional security we offer full
maintenance contracts. Above all we will be available to
give you genuine after sales service. Not for just one week
or one month but everytime it is wanted.

Please contact us to discuss your problems and requirements,
we offer you a lot more, but only charge the same. Our ability
will give you peace of mind and confidence that the job will be
done properly.

Tenders from Local Authorities, Education and Government
Departments welcomed.

Micro -Facilities Limited 7-9 Church Road Egham Surrey TW20 9QL

Telephone: Egham (STD 0784) 31333

_MICRO
FACILITIES
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PROGRAM
GENERATORS

DYNATECH
MICROSOFT WARE

INFORMATION
TECHNOLOGY

your power
is ready...

Write for details of our seminars held in
London and other major cities, or take a
holiday course in the charming Channel
Island of Guernsey.
For further information on program
generators, complete and cut out the
coupon and post to;

DYNATECH MICROSOFTWARE LTD.
SumMerfield House, Vale,
Guernsey, Channel Islands.
Tel. 0481 47377 Telex: 4191130

DYNATECH
Ask yourself- MICROSOFT WARE

"As a cost conscious user of a
microcomputer, how can I
obtain application software easily,
economically and efficiently to
increase my productivity and
create greater profits? 99
the answer -
Your choice is to buy either;
(a) Customised programs - costly, take many

expensive consultants days to write.
(b) Off -the -shelf general purpose programs -

generally inflexible, changes difficult.
(c) Dynatech's 'do-it-yourself' program

generators - the key to efficiency and
ease of use, productivity, cost saving and
thus the ability to create greater profits.
Even without experience you can write
programs in minutes! It's the only way
to have customised and off -the -shelf
programs in one package.

Applications already in use include;
0 DATA ENTRY STORAGE and RETRIEVAL
0 STOCK CONTROL SYSTEMS
O GRAPHICS PROGRAMS and GAMES DEVELOPMENT
0 TECHNICAL and SCIENTIFIC PROGRAMS
O LABORATORY and MEDICAL APPLICATIONS
0 WRITING PROGRAMS FOR OTHER USERS
O PROJECT RECORDS and CONTROL
O MAILING and LABELLING SYSTEMS

... and this is just the tip of the iceberg!

The following program generators are now avail
from Dynatech Microsoftware for the micro-
computer systems indicated:-
C.O.R.P. and TECHWRITER for the
Apple II.
CODEWRITER for the CBM PET 8000
series, TRS 80 III, Sirius and IBM PC.
TECHWRITER for the Apple III and
CP/M... with more to come.

Dealer enquiries welcome.

C.O.R.P., Codewriter,
Techwriter, Apple, CBM
Pet, TRS, Sirius, IBM,
CP/M are registered (44'b

trademarks.

O

able
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Probably the fastest microcomputer
in the universe

the JUPITER ACE only f89.95.

Key Features

 Revolutionary microcomputer language FORTH.
 Full-size moving -key keyboard.
 User -defined high -resolution graphics.
 Programmable sound generator.
 Floating point arithmetic.
 Fast cassette interface.
 Upper and lower case ascii character set.
 24 x 32 character flicker -free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called 'FORTH'.
Some computer languages are easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory -saving coded form used to store
your programs inside the Ace allows it to obey them very fast -
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab
Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace.

All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a complete
introduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage
packing and V.A.T.

Technical Specification
Hardware
Processor/Memory

Z80A running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Input
40 moving -key keyboard with

auto -repeat on every key.

Output
Memory -mapped 32 x 24

character display with high
resolution user graphics. Output
to drive normal UHF TV set on
channel 36.

Sound
Provided by internal

loudspeaker.

Cassette
Load Save Et Verify at

1500 baud, separate data
storage.

Software, FORTH
Data Structures

Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.
Control Stuctures

IF -THEN -ELSE, DO -LOOP,
BEGIN -WHILE -REPEAT, BEGIN -
UNTIL, all may be mixed and
nested to any depth.

Operators
Mathematical +, -, X, +.
Logical AND, OR, NOT,

XO R.
Comparison <, >,

Program Editing
FORTH words may be listed,

edited and redefined. Comments
are preserved when words are
compiled.

Order Form

The JupiterJupiter Ace is available only by mail order. Please allow up to
28 days for delivery.
Send cheque or postal order with the form to:-
JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP

Please send me:-

El JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Mr/Mrs/Miss

Address
1111i

iii

1111111

111 ,
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MBC ø'c2
ABC . MICRO BUSINESS CENTRE LTD

4-41miiitiEW

LOOKING FOR A MICRO . . . ?
ASK ANY PRESENT MICRO OWNER WHAT IS THE MOST IMPORTANT
FACT TO CONSIDER - CHANCES ARE THEY'LL SAY AFTER SALES
SERVICE AND SUPPORT
We supply the knowledge, experience and back up any potential
computer user needs:
* HARDWARE

All major brands supplied - Apple: Commodore: IBM: Vic: Cifer etc.
Full range of peripherals, printers etc. always in stock.

* SOFTWARE
Our own superb tried and tested fully integrated or stand alone business software -
called ABC SOFTWARE because it's so user friendly, it's as simple as ABC to understand.
Huge range of packages in stock. Programs written to your specification.

* Expert staff at all branches.
* Maintenance Dept. staffed by experienced engineers. Repairs a problem ...? Send them to

us for prompt service.

MICRO BUSINESS CENTRE TEL 0902 725687 OR 726662
Linthouse Lane, Wednesfield, Wolverhampton
WOLVERHAMPTON COMPUTER CENTRE TEL 0902 29907 OR 29021
Lichfield Street, Wolverhampton
SUTTON COMPUTER CENTRE TEL 021-354 2684
2628 High Street, Sutton Coldfield, West Midlands

PRACTICAL COMPUTING November 1982
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SA2 ROBOT

Runs PET. APPLE and
other microcomputers.

ROBOT £399
CONTROLLER £ 148

INTELLIGENT

ARTEFACTS LTD.

Nl

Microcomputers and Microsystems

Cambridge Road,
Orwell, nr. Royston, Herts.

Tel: Cambridge 10223) 207689

A wholly owned subsidiary of Sands Whiteley Research and Development Ltd

! Att
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MASTER ELECTRONICS
NOW!

The PRACTICAL way!

You will do the following:
 Build a modern oscilloscope
 Recognise and handle current

electronic components
 Read, draw and understand

circuit diagrams
 Carry out 40 experiments on

basic electronic circuits used in
modern equipment

 Build and use digital electronic
circuits and current solid state
'chips'

 Learn how to test and service every type of electronic device
used in industry and commerce today. Servicing of Radio, T.V.,
Hi-Fi and microprocessor/computer equipment.

NewJob?NewCareer?NewHobby?
Get into Electronics Now!

Please send your brochure without any obligation tl
NAME
ADDRESS I

POST NOW TO:
I are interested in.

Rritish Nationcil L -1 COURSE.
describedl N

ELECTRONICSab.,e

I RadoitEleotronios school _=--] vicRigpRocEssoRscENcE

,r_ - LOGIC COURSE

BLOCK CAPS PLEASE I

LReading,Berks.RG11BR
OTHER SUBJECTS PC/11/8j
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We'v
countrye
opened up the

whole
WE SUPPLY NATIONWIDE
WE INSTALL NATIONWIDE

MCA MAINTAINED NATIONWIDE
BEST PRICES NATIONWIDE
LEASING SCHEMES

Our unique service allows you to buy anywhere in the UK with the confidence and
knowledge that the equipment we supply is at the right price and supported.

Our experience of putting together the correct system for you ensures full satisfaction.

* COMPLETE RANGE OF SOFTWARE, PRINTERS AND PERIPHERALS
* 12 MONTHS NEXT DAY SERVICE INCLUDING PARTS, LABOUR AND TRAVEL TO

YOUR SITE

 ASK FOR SERVICING
QUOTES ON NEW AND
EXISTING EQUIPMENT

Wellson House, Brownfields,
Welwyn Garden City, Herts.
Tel: Welwyn Garden (07073) 31436/7
Telex 298641
r --Please send for FREE information pack on Apple L] CBM E Superbrain

Name

Company

Address

Tel No

240

111111111111,11boo

AUTHORISED
DEALERS

CZ commodore

EMUS
SUFF

aPPla

It I
1111401tome00111
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Better trade with Cumana and
get the choice ofa whole range

of Top Quality Disk Drives
IMF

=cippkitX

A BIG PLUS!
includes
SWITCH UNIT for
80 or 35
track use

745

[
35 35

111

We offer a wide range of high quality disk drives for Apple, TRS-80 and many other popular
computers including the BBC Micro (Model B), NASCOM, Genie and Superbrain. Our
continued high reputation depends on supplying professional users with top quality trouble -
free products, completely dependable and quiet in operation. And, Cumana make you a
promise that when there are better products we will be supplying them; and at prices to keep
our Dealers ordering!

DEALER
and OEM
ENQUIRIES
WELCOMED

111=I=11 - MINIEMBI

fi

TRIDATA integrated business package now available
on Cumana 40 and 80 Track Model III Drives.
Contact TRIDATA: Tel. 021 622 6085.

CUMANA LTD

NIP

Cased 40 track and
80 track single drives with
internal power supply
unit.

Internal Drive Kits for the
TRS 80 Model 111 40/80 Track
Double Sided

Unit 1, The Pines Trading Estate, Broad Street.
Guildford, Surrey GU3 3Bt
Telephone: (0483) 503121 Telex: 858306 Apple is the Registered

Trade Mark of Apple Inc

For business
systems the 8035.

4
This Unit has the
capacity of
41/2 Apple drives
and can also read
all 35 track Apple
Software.

A low cost Apple
compatible disk
drive - quiet and

reliable operation.

Cased 40 track and
80 track dual drives with
internal power supply

44444 units. 71,11,,V

ASF

£3!)

tliost1000
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74LS151 40p 741_5348 90p 745114 90p
741_0153 40p 74L5352 60p 740124 300p

7406 18p
7407 18p
7416 18p
7417 18p
7425 18p
74128 36p
74180 40p
74184 90p
74185A 90p

741_5154 80p
74LS155 30p
74LS156 36p
74LS157 25p
74LS158 30p
74LS160.4 36p
74LS161A 36p
74LS162A 36p
74LS163 36p
74LS164 40p

74LS353 60p
74LS356 250p
74LS363 140p
74LS364 140p
74LS365A 30p
74LS367A 30p
74LS368/1 30p
74LS373 55p
74LS374 55p
74LS375 45p

740132 110p
745133 60p
740138 120p
740139 120p
740157 250p
740163 300p
740174 250p
740175 320p
740188 150p
740189 150p

74LS165A 50p 74LS377 70p 740194 320pFOREMBEI 74L0166A 60p 74LS378 70p 740200 450p
74LS10 13p 74LS170 70p 74LS390 45p 740201 320p
74LS11 13p 74LS173A 55p 74LS393 45p 740225 510p
74LS12 13p 74LS174 40p 74LS395 90p 740241 300p
74L013 15p 741_0175 40p 74LS399 160p 740244 300p
741_014 25p 74L5181 90p 74LS445 100p 745260 70p
74LS20 13p 74LS183 120p 74LS540 90p 740261 300p
74LS21 13p 74LS190 36p 74L0541 80p 740262 850p
74L022 13p 74LS191 36p 741.5640 100p 740287 225p
741_026 14p 74LS192 36p 74LS641 100p 740288 150p
74LS32 13p 74LS193 36p 74L0642 100p 740387 250p
74L033 14p 74LS194A 35p 74LS643 100p 74S373 400p
74LS37 14p 74LS195A 35p 74LS644 100p 740374 400p
74LS38 14p 741_0196 45p 741_0645 100p 740474 400p
74L085 45p 74LS197 45p 74LS668 100p 745571 620p
741_086 16p 74LS221 50p 74L0669 100p 740573 900p
74LS90 22p 74LS240 55p 74LS670 100p
74LS92 30p 74LS241 55p 74LS682 300p
74LS93 22p 74LS242 55p 74LS684 300p
74LS95 40p 74LS243 55p 1802CE 650p
74LS96 50p 74LS244 55p 2650A 500p
74L5107 20p 74LS245 70p 6502 350p

152IMEIMMI74LS109 27p 74LS251 30p 6502A 500p
74LS112 20p 74LS253 30p 74500 30p 6800 225p
74LS113 20p 74LS257 30p 74002 30p 6802 250p
74LS114 22p 74LS258 35p 74004 30p 68009 E12
74LS122 25p 74LS259 55p 74005 60p 6809 650p
74LS123 34p 74L0260 22p 74008 60p 6809E E12
74LS124 90p 74LS266 20p 74510 40p 68009 E12
74LS125A 24p 74LS273 55p 74511 50p 68040 650p
74LS126A 25p 74LS279 30p 74020 40p 68050 220p
74LS132 34p 74LS280 100p 74S30 40p 6854 700p
74LS133 25p 74L0283 40p 74032 70p 6875 500p
74L0136 25p 74LS293 40p 74037 60p 8035 350p
74LS138 27p 74L5295 90p 74074 75p 8039 £3
74LS139 27p 74LS298 90p 74085 450p 8080A 250p
74LS145 70p 74LS299 180p 74586 180p 8085A 450p
74LS147 100p 74LS323 160p 740112 90p 8216 100p
74LS148 75p 74LS324 150p 740113 90p 8228 220p

VOLTAGE REGULATORS
FIXED PLASTIC

1A *ye ve LM309K 140p 78H05KC 550p
5V 7805 40p 7905 45p LM317K 325p 78GU1C 200p
12V 7812 40p 7912 45p LM323K 450p 79GU 1C 225p
15V 7815 40p 7915 45p LM337T 225p 79HGKC 700p
18V 7818 40p 7919 45p LM723N 30p ICL7660 200p
24V 7824 40p 7924 45p TL494 300p TL497 300p
5V 100mA 78L05 30p 79L05 50p 78540 225p LM305AH 250p
12V 100mA 78L12 30p 79L12 50p 78HGKC 600p
15V 100mA 78L15 30p 79L15 50p

O

8243
8251
8288
IN 08060
TMS9980
28
280
Z80A
Z808
8088

COMPUTER C
280p
250p
100p
Ell
f20
£24

290p
320p

£12
£18

SUPPORT
DEVICES

3242 800p
3245 450p
6520 280p
6522 310p
6532 550p
6551 650p
6821 100p
68821 220p
6840 375p
68040 £6
6850 110p
68050 280p
6852 250p
6854 E7
6875 580p
8154 950p
8155 350p
8156 350p
8205 225p
8212 110p
8216 160p
8224 110p
8226 250p
8228 250p
8243 320p
8250 850p
8251 320p
8253 390p
8255 250p
8256 E36
8257 E4
8259 E4
8279 440p
8284 350p
8288 E11
Z80PI0 250p
280APIO 280p
2130CTC 250p
ZEIOACTC 280p
ZBOADART 700p
280ADMA £10
Z130AS10.0/1/2 E9
Z80010/1/2 £9

=MO
2101A
2101 2L
21070
2111A
2114 2L
2147
4027 3
4116 15
4116 20

400p
120p
500p
300p
100p
450p
300p
120p
100p

4118 3 500p
4118 4 450p
4164 2 £6
4816AP3 280p
5101 2100
6116P3 420p
6810 120p
7489 180p
745189 225p
740201 3500

745188
74S287
740288
740387
740471
740473
740474
740570
74S571
740573

325p
300p
225p
325p
650p
850p
650p
650p
650p
9500

=MI=
2708
2716
2564
2516
2532
2732 3
2732 35
2732 45
2716 350
2732 350

250p
250p

£12
250p
375p
700p
600p
375p

E5
600

BAUD RATE
GENERATORS

COM8116 f7
74MC14411 E7
47020 750p

MINIM
AY 3 1015P 300p
AY 5 1013P 300p
IM6402 450p
TR1602 300p
COM8017 300p

MODULATORS
6MHz UHF 375p
8MHz UHF 450p

EFEIMEZEM
AD558CJ 775p
AD5614CJ E14
AM25S10 350p
AM26LS2521 E2
AM26LS32 125p
COM8116 E8
DAC80 E28
DM8131 275p
DP8304 250p

OMPONEN
DS8831 140p
DS8832 250p
DS8833 225p
DS8835 200p
DS8836 150p
LF13201 450p
MC1488 55p
MC1489 55p
MC14411 575p
MC3486 500p
MC3418 950p
MC3446 300p
MC3480 850p
MC3486 500p
MC3487 300p
MC4024 325p
MC4044 325p
MM58174 800p
ULN2003A 75p
ULN2004A 75p
75107 90p
75110 f03590p
75112 160p
7510/12 160p
75114/15 160p
75150P 120p
75182 90p
75324 375p
75361/63 150p
75365 160p
75451/2 72p
75491/2 65p
81LS95/96 80p
811_097/98 80p
8726 28 120p
8795 96 90p
9602 220p
9637AP 160p
ZN425E 8 350p
ZN426E 8 350p
ZN427E 8 650p
ZN428E 8 £5

CRT

CONTROLLER

COM5027
COM5037
SFF93634
TM59927
6545
6845
6365
6547
9365
TMS9918
E F9366

£18
f18

E8
E18

950p
650
f48

875p
£60
E60
£48

CEMEIEMII
32 768kHz 100p
100kHz 250p
200kHz 280p
1 OMHz 290p
1 008MHz 275p
1 8432MHz 210p
2 00MHz 225p
2 4570MHz 280p

TS
2 45760MHz
3 276MHz
3 5795MHz
3 686MHz
4 00MHz
4 194MHz
4 43MHz
5 00MHz
6 OMHz
6 144MHz
7 OMHz
7 168MHz
8 86MHz
10 00MHz
10 7MHz
12 00MHz
14 318MHz
16 00MHz
18 00MHz
18 432MHz
19 968MHz
20 000MHz
24MHz
26 690MHz
27 145MHz
38 667MHz
48 00MHz
55 5MHz
116MHz

210p
150p
100p
300p
150p
200p
110p
175p
150p
150p
150p
175p
175p
175p
150p
150p
150p
200p
200p
150p
150p
200p

f3
150p
200p
175p
175p
400p
300p

KEYBOARD

ENCODER

AY5 2376 700p
74C922 420p

CHARACTER

GENERATOR

RO-3-2513U 750p
RO-3-2513L f7
74LS262 E10

DISC CONTROL

FD1771
FD1791
FD1793
FD1795
FD1797
WD1691
WD2143
8271

E20
f22
f23
£28
£28
£15

550p
E36

TELETEXT

DECODER ICs

SAA5020
SAA5030
SAA5041
SAA5050

600p
E9

£16
E9

TEXTOOL
ZIF SOCKETS

24 pin
28 par
40 pin

600p
800p
f10

LOW PROFILE D L SOCKETS BY
TEXAS

8 pin 9p 18 pin 16p 24 pin
14 pin 10p 20 pin 18p 28 pin
16 pin 11p 22 pin 22p 40 pin

MEM3222=111
24p 8 pin 25p 18 pin 50p 24 pin 700
26p14 pin 35p 20 pin 60p 28 pin 801)

_ .

30p 16 pin 40p 22 pin 65p 40 pin 100p

MICRO COMPUTER
OFFICIAL DEALER

Model B £399 (inc.VAT) (Carr £8/unit1'
Model A to Model B

fitting charge £20
Full range of connectors available

Send for our Software list

SOFTY II INTELLIGENT PROGRAMMER
The complete micro processor development
system for Engineers and Hobbyists. You can
develop programs, debug, verify and commit
to EPROMS or use in host computer by using
softy as a romulator. Powerful editing facilities
permit bytes, blocks of bytes changed, deleted
or inserted and memory contents can be
observed on ordinary TV. Accepts most +5v
Eproms. Softy II complete with PSU, TV Lead
and Romulator lead £169.

NEW LOW
PRICES

PRINTERS

NEC PC 8023 BE -C
100CPS, 80 cols Logic
Seeking, Bidirectional,
Forward and Reverse
Line Feed, Proportional
Spacing, Auto Under-
line, Hi -Res and Block
Graphics, Greek Char.
Set. Only £340 + Carr
£8.00.

SEIKOSHA GP 100A 80
cols 30 CPS Single and
Double Width Char. Full
Graphics, 10" wide pap-
er Tractor Feed Stan-
dard Friction Optional
Now only £175 + £6
Carr

EPSON MX 80 and 100/T3 80CPS 80 cols
MX100 100CPS 136 cols Logic Seeking, Bi-direc-
tional, Bit Image Printing, 9 x9 Matrix Auto
Underline MX 80 F T3 £330 MX 100 F/T3 £430 (£8
Carr/Printer)

CONNECTOR SYSTEMS
IIMEGEOMMEN1
14" cable with 25 way D Conn
Male 550p Female 600p

ID CONNECTORS
(SPEED BLOC TYPE)

10 way
St.Pin

90p

Ang.
Pin
90p

Recep-
tides

85p

Edge
Conn
200p

20 way 145p 160p 125p 240p
26 way 175p 190p 150p 300p
34 way 200p 215p 160p 380p
40 way 220p 230p 190p 550p
50 way 235p 260p 200p 600p

EURO CONNECTORS

Plug Socket
DIN 41612 2 x 32 way 290p 330p
angled 2 x 32 way 325p 400p
3 x 32 way angled pins 350p -

MIN. D CONNECTORS

MALE
No. of ways 9 15 25 37
Solder 95p 135p 160p 250p
Angled 160p 230p 210p 425p

FEMALE
Solder 110p 160p 210p 350p
Angled 175p 240p 275p 500p
Hood 100p 100p 100p 130p
(Top or Side Entry)

37 way Centronix type connected £6.50

EDGE CONNECTORS

0.156
2018 way 140p
2x22 way 200p 250p
2x23 way 200p
2x25 way 225p 300p
1043 way 260p
2x43 way 395p
1077 way 700p

DIP HEADERS

14pin 16pin 24pin 40pin
Solder type 40p 50p £1 £2
IDC type 120p 140p £2 £2.25

IM1111:1=12=1M11
per metre

10 way 50p 20 way 90p 40 way 210p
14 way 60p 26 way 120p 50 way 330p
16 way 70p 34 way 180p 64 way 370p

MIIIEllE211E12131MIMI
4 way 70p 8 way 90p
6 way 80p 10 way 100p

SPECIAL OFFER

1-24
2114L-200nS100p
4116-200 100p
2716 250p
2532 375p

25-99
95p
95p

225p
360p

MONITORS
SANYO 12" Green Screen

£99 + £6 carriage.
BMC 14" Colour £240 + £8

carriage.

MICROTIMER
6502 Based Programmable clock timer with
I. 224 switching times/week cycle
* 24 hour 7 day timer
"4 independent switch outputs directly interfacing to thyristor

triacs.
* 4 digit 7 seg. display to indicate real time, ON/OFF and Reset times.
" Output to drive day of week switch and status LEDS.
Full details on request. Price for kit £57.00.

66089 BASED H1 RES GRAPHICS COMPUTER
A truly flexible system which the user can expand from a single board,
machine code computer to a full blown, multi -mode colour graphics
system using Winchester Drives for storage.
Project currpntly featured in Electronics and Computing Monthly. Full
details £1 + s.a.e.

UV ERASERS
UVIB up to 6 Eproms £47.50
UV140 up to 14 Eproms

£61.50
UVIT with Timer £60.00
UV141 with Timer £78.00

(Carr £2,eraser)
All erasers are fitted with
mains switches and safety

interlocks.

ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL's, CMOS and LINEAR IC's
DETAILED PRICE LIST SENT ON REQUEST

TECHNOMATIC LTD
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NWIO IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NWIO
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)

305 EDGWARE ROAD, LONDON W2

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p et Cost)

Orders from Government Depts. & Colleges etc. welcome.

IAA Detailed Price List on request.
Stock items are normally by return of post. [Aik
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PUZZLE IT OUT WITH

16K, 32K or 64K
RAM packs -
plug on module
giving memory
expansion on
your ZX system.

firJa/te

000d

Tape loading
Interface giving
constant output
levels to your ZX,
regardless of input
levels from your
tape cassette.

Unique RAM Pack
of 32K allows
plug in of your
current 16K pack
to give total of
48K of memory.

ALL PRICES ARE INCLUSIVE OF VAT, POSTAGE AND PACKING. ALSO INCLUDES
FULL YEAR'S GUARANTEE ON ALL PRODUCTS. DELIVERY WITHIN 28 DAYS

DEALER ENQUIRIES WELCOME

Please supply me with the following JIGSAW items: -

Qty.

16K RAM Pack(s) @ £22 each
32K RAM Pack(s) @ £35 each
64K RAM Pack(s) @ £53.95 each
32K + RAM Pack(s) @ £39.50 each
Tape loading Interface @ £9.50 each

ACCESS/BARCLAYCARD

NAME:

ADDRESS:

I enclose my cheque/P.O. for £ Alternatively charge directly to my

Send this order with your remittance to:

CAPS LTD, 28 THE SPAIN, PETERSFIELD, HANTS GU32 3LA
TEL: 0730 67221

4
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Meet some of the
best brains in Britain

at THE

(Ahern
computer

ters
rs:NO:88:7E:

systems

BELLEVUE, MANCHESTER
NOVEMBER 25-27,1982

I

Opening Times 10am-6pm each day

The brains we're talking about are the printed
circuit, silicon -chip variety and you'll find them
(thinking hard) in the vast range of exhibits at The
Northern Computer Fair. The show covers the fields of
personal computing, home computing, small business systems and
associated software, through computer books to video games, with
a special attraction being the ZX 81 Sinclair Village. So whether
you're a businessman (or woman) who needs to keep up to date
with the latest developments in this fascinating field, a die-hard ,

computer enthusiast, or simply interested in the subject, you'll find
what you're looking for at the Northern Computer Fair.

Ticket prices at the door are £2.00 for adults and £1.00 for children
under 16, but special party rates are available for 20 people or more
with the organiser admitted free. For more information contact IPC
Exhibitions, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.
Tel: 01-643 8040.

HALF PRICE ADMISSION VOUCHERS
for readers of

No
ffimip r

Personal computers

n iton
Smell business systems

Cut this coupon and
exchange for half-price
ticket at the door.

radult
£1.00 I I

I I
II
I

II
II

1111 .......

THE

athern
computer

air Personal computers

Nome computing

Small business Sys/ems

Cut this coupon and
exchange for half-price
ticket at the door.

child"
50p

P LP C 9
I= II= IMO I= NM MIM IM

I
I
I
I
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MSS PasCALC

User

Written

Pascal

Program

or

P

a

S

C
A

L

C
U

L

A
T
0
R

. Arithmetical,
. Trigonometrical,

. Hyperbolic,
. Logorithmic,

. Exponential,
. Reduction,

. Comparison,
. Error -Handling

and . Other Utility
Functions and Procedures

EXTENDED NUMBERS

(7-, 11-, 15-, 19-, 23-, 27-,
31- and 35-digit"

reels and/or integers)

Input and
Output

Functions

Conversion Functions

Utility and
Conversion Functions

REALS
INTEGERS

and
LONG INTEGERS

STRINGS

Standard I/O Functions

APPLE II PASCAL

Logical Relationship between a User -Written Pascal Program,
Apple Pascal and PasCALC.

To MATHEMATICAL SOFTWARE SERVICES,
FREEPOST, Guildford, Surrey, GU1 1BR.

Find enclosed cheque/PO for £73.60 for one set of PasCALC
and PasCALCULATOR software for precision levels 7, 11, 15,
19, 23, 27, 31 and 35.'

Circle five
precision

levels unless
you want the
standard set
(underlined)

Allow two weeks for delivery PRG 1

To order, write your name and address on the form, showing
which 5 precision levels you want, and post it with a cheque
or PO to Mathematical Software Services, FREEPOST,
Guildford, Surrey, GU1 1BR. No stamp is needed on your
letter.

Pascal is the most versatile high level language generally available
for microcomputers today, and its popularity is steadily growing.
Now, to enhance APPLE II Pascal 1.1, MSS (Mathematical Software
Services) brings you

PasCALC
Enhancement in Depth Enhancement in Function

Extended Number TYPE gives a
choice of precisions from 7

to 35 digits, and allows you
to mix integers and reels in
your Pascal calculations.

More than 70 functions and
procedures (see the diagram)
for Extended Numbers, Pascal
integers, long integers and
strings.

 You choose precision at compile -time, so there is no need to
re -program when you move from, say, a precision level of 11
digits to one of 23.

 A comprehensive error -handling procedure specially designed to
handle your own run-time errors.

 PasCALC is distributed as a suite of Pascal -readable modules
with detailed instructions for mounting it in the Pascal
SYSTEM.LIBRARY.

PasCALC is written in Pascal, designed with the aim of making
greater computational power available to general user and specialist
alike. It requires a 48K APPLE II with at least one disk drive, and it
can be used by any Pascal program - such as

PasCALCULATOR
which is distributed with PasCALC. PasCALCULATOR is a power-
ful interactive (conversational) command processor for doing
calculations at the keyboard. Simply boot Pascal, exec PasCALC
and away you go. For example, you can find
(1/(S*SQ-112PI ))*EXP E-SQR I X -M1/(SA 2'2)I in only one step!

 26 names (A..Z) available
for keeping intermediate
values during the session.

 Ten commands can be
RETAINed at any one time
for later recall, saving time
and reducing keying errors.

 Commands can be
REPEATed too - ideal for
observing convergence of a
result.

 Full Extended Number
'mixed' arithmetic and range
of precisions, with many
built-in functions.

 Both parentheses (priority of
calculation) and built-in
functions (brackets) can be
nested to any depth.

 Optionally printed session
log-no need to write down
results at the keyboard.

 Both e and it (to 35 digits)
are automatically set up at
the start of every session.

Extract from Optional Log
(Precision Level 15)

Enter command:
Y:=Y+P'A2*L0GE10-(54:E/41)

0.936471836457736E0
Enter command:

A:=0.125E1
0.125000000000000E1
Enter command:

X-SINIP-EXPEARB+Y/Y-D1
-0.185890363973163E1
Enter command:

RETAIN
Retained as command 5
Enter command:

A:=0.15E1
0.150000000000000E1
Enter command:

COMMANDS
X-SINIP-EXPCA/(B+Y)I'M
0.826354927584729E-1
Enter command:

LISTV

LIST OF VARIABLES

A = 0.1500(00000n0000E1
= 1

D = 5
E = 0. 271828182845905E1

PasCALC and PasCALCULATOR: £64.00 plus £9.60 VAT or
$144.00 including insured airmail delivery.

100 -page User's Guide only: £12.00 ($20.00 airmail).

MATHEMATICAL SOFTWARE SERVICES
33 St Margarets, London Road, Guildford, Surrey GU1 1TL

Guildford [04833 69055
APPLE is a registered trade mark of Apple Computer Corporation, and PasCALC and PasCALCULATOR are trade marks of
Mathematical Software Services.  Precision limited to 27 digits maximum for some real functions.
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Kuma Computers
11 York Road Maidenhead Berks SL6 I5Q
Tel 106281 71778 9 Telex 849062 TELFAC KUM

PROFESSIONALS
APP ICATIONS:INTERFACING

2I1
I Limited 1.1*

IN, SOFTWARE

Sirius - 1.
The best price/performance
you've ever seen on a
personal computer: £2395 +
VAT For 128K, 1.2 Mbyte,
16 bit, available software
includes:- CP/M86, MSDO, --,
Mbasic, COBOL, PASCAL,
FORTRAN. etc. 1...-`-41

Osborne - infou can take it -
anywhere. CP/M +64K RAM, -
Dual discs interfaces and 4-
Wordstar, Super Calc,4' '!iaglitt?
Mbasic. All for £1250.00 + ------ '
VAT. Ask us about additional
software.

Newbrain:
The only professional
of this size: Phone us
immediate FREEdelivery
SOFTWARE CATALOGUE
Newbrain AD with onboard
display £232.61 +
VAT.

micro ,.,
for -.:,...7.1,-t-t,':.,7'.::::7:-

-+ :st5'.."------
,

SHARP A + B;
Computers and systems
with a Wealth of software I rm.,
applications programs.
"WDPRO" Wordprocessing, --- ......
Database, Accounts, Mail
Lists etc. Phone Now for our
new Autumn 170 Program
Catalogue.

SHARP =- KUMA= SOFTWARE
Printers:
Matrix -from £380.00 +VAT.
Epson Mx 80F/T3 NEC (C.itoh)
Daisywheel - from £476.50
+ VAT.
Brother 8300 Tec Star Writer

Applications:
Direct experience of office applications,
phone us for advice on ledgers, stock
control, payroll and word processing.

Software: the established leader for Sharp
Computers.
Training: Financial planning, information
storage and word processing.
One day introductory seminars.

MAIDENHEAD (0628) 71778
Kuma Computers Ltd.,11 York Road,

CqAMaidenhead, Berks. SL6 150.
Tel: (0628) 71778/9 Telex: 849462 TELFAC Kum

246
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JTHE SERVICE AND
SUPPLIES SPECIALISTS

SOLD ON SERVICE

/ y
ti

So

-

So you think thi cannot happen to you computer avoid breakdowns

0o
o

ohs
.;)

COLLECTA-CAL
The low expectation micro user whose needs demand fixed price service with
realistic repair times. Failed items are collected from the customers premises,
repaired and returned after approximatly 5 working days.

A Collects -Call contract gives the user access to the service expertise of TSS's
engineers at the lowest possible cost, providing savings of up to 25% over
traditional service contract.
COLLECTA-CALL PLUS
For the micro user where down time is critical. This contract offers responsive
service with the loan of a complete replacement unit while the failed item is at TSS
workshops being repaired (TSS endeavour to provide same-day/next-day re-
sponse). The extra service rate for this contract gives the assurance that the
system will be off the air for minimum time.
TRI-CALL SERVICE
This service is aimed at the volume terminal and micro user where there is usually
sufficient quantities of items to permit a number of failed units to be under repair.
TSS collect these items, repair in the local workshops and then return to the user's
site. Up to 60% cost saving on traditional service rates is offered for this concept of
maintenance.

with TSS

TERMINAL SYSTEM ERVICES LTD.

TSS House, four Lanes End, Horsley, Woodhouse,
Derby DE7 GAY.

Tel: Derby (0331) 883333.
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000 SUPER BRAIN

SHELTON signet ACORN

ELECTRONIC OFFICE HERE TODAY
Announcing the fabulous
TORCH COMMUNICATOR
Twin processor (280 and 6502) high re-,

%0 solution colour graphics, sound, twin10-144- 400K discs. Built in modfom, software
included etc. etc. etc.

UNBELIEVABLE ATOMIC OFFER
Acorn Atom 8 + 12, + P.S.U. + software (6 games
packs) (including VAT and delivery) £125.00

LIMITED SUPPLY ONLY

DRAGON COMPUTER
Order your Dragon now £199.95

VIXSOFT
BBC - Lunar Lander £5.95

- Odd -Ball (Packman Type) £5.95
- Disassembler £5.95

CP/M - Dental System Pharmacy System Stock
Control/Invoicing

VIXON COMPUTER SYSTEMS
49 GRIMSBY ROAD, CLEETHORPES

TEL. GRIMSBY (0472) 58561
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WHEN IT COMES
TO MICROCO PUTER
SOFTWARE sLiEe0417*_socuo,,._WE WROTE ciizeitoctres
THE BOOK

How do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest innovations The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software.And if we publish a
new program after the latest catalogue has
gone to press, we enclose a flash bulletin in
your copy.

The greatest selection
Because Lifeboat is the world's largest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our
more than 200 programs range from the integrated
accounting and professional practice systems to office
tools for book-keepers and secretaries to sophisticated
tools for programmers. Included are business systems,
word processors, programming languages, database
management systems, application tools and advanced
system utilities.

We specialise in software that runs on most small
business computers. Our more than 60 media formats,
including floppy disks, data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service We give the crucial dimension
of after -sales service and full support to everything we sell.

That includes:

 An update service for software and documentation.
 Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Germany and Japan.
 Subscriptions to LifelinesTm the monthly magazine that
offers comparative reviews, tips, techniques, identified
bugs and updates that keep you abreast of change.

Get it now Lifeboat
now serves tens of thousands
of satisfied customers with our breadth of up-to-date,fully
tested, fully supported and competitively priced software.

You may not need all we offer, but we offer just
what you need. After all, we wrote the book.

Lifeboat sociates
World's foremivare source

[ail coupon to: Lifeboat Associates
PO Box 125, London WC2H 9LU or call 01-836 9028

 Please send me a free lifeboat catalogue.

Name

Title

Company

Address

Postcode

, Copyright © 1981, by Lifeboat Associates.
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Lifeboat Worldwide offers you the world's largest library of software. Contact your nearest dealer of Lifeboat.
USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel (212) 860-0300 Telex 640693 (LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg.5F 1-2-8 Shiba -Daimon Minato-ku

Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 )LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH) W GERMANY Intersoft GmbH Schlossgartenweg 5

0-8045 Ismaning W Germany Tel 089-966-444 Telex 5213643 (ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04
Telex 250303 (PUBLIC X PARIS)
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THE INSTITUTION OF
ANALYSTS & PROGRAMMERS

An association which endorses the status of its
members, encourages their high standards, assists
their careers and promotes their interests is the
essential foundation of every profession.

The Institution of Analysts & Programmers is the
leading association for those engaged in systems
analysis or computer programming for Commerce,
Industry or Public Service. Membership of the
Institution, as shown by the designatory letters
Cmpn.I.A.P., F.I.A.P., M.I.A.P. and A.M.I.A.P. is
widely recognised and respected. The Institution is the
supervising authority for the Copyright Register
whose protective legal service is available to all
(members and non-members) who write original
programs.

If your computer practice could make you eligible to
join the Institution or if you wish to secure your right to
royalties through the Copyright Register write or
telephone

01 - 898 2385
The General Secretary

The Institution Of Analysts & Programmers
WYE HOUSE, TANGIER ROAD, RICHMOND, TWIO 5DW
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ilderba
PROFESSIONAL SOFTWARE \

Limited
APPLE II Payroll
£60

*All tax codes, all N.I., all rates of pay
*Monthly, weekly, hourly
*Up to 50 employees at a time
*Meets inland revenue specification
*Very easy to use - no specialists needed!
*Fast
*Usual features, and will also compute gross pay backwards from
net!

APPLE II Bookkeeper
£30.43 (introductory offer)

*Keeps cash book, petty cash book, etc.
*You choose headings
*Prints date, details, total, VAT: then prints amount under
correct heading

*Totals printed and carried forward
*Sorts entries in date order

APPLE II Demonstration Disc (Payroll and Bookkeeper) £12
SPECTRUM Payroll £21.74. Stock Control £21.74
TAPE ACCESSORIES for Any Computer:
THE MICROCOMPUTER USER'S BOOK OF TAPE RECORD-
ING £3.15 incl postage.
TEST AND ALIGNMENT CASSETTE: test and adjust your recor-
der's head and speed. No instruments required! £4.90.
LOADING AID: If your recorder is basically OK, but you have
trouble getting the playback level right, our Loading Aid will solve
your problems. £5.95.
TAPE RECORDER, aligned and tested for computer use. A simple,
but satisfactory, machine. £22+£2 postage.
5i" floppy disc, guaranteed for life: £23 for ten discs and permanent
library box.
Details on request. Add VAT to prices. Everything post free.
Hilderbay Ltd
Professional Software
8/10 Parkway, Regents Park, London NWI 7AA
Tel: 01-485 1059 Telex 22870
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MOM
SYSTEMS

LTD.
Aberdeen London Singapore

- ADVANCED
MICROCOMPUTER SOFTWARE
COMMUNICATIONS

Asynchronous terminal emulator. Allows
mainframe/CPM, CPM/CPM, CPM86/CPM
communication. Configurable for a variety of
protocols. - £350
CPM/CPM86 binary, ASCII and multifile
transfer. Configurable for various
reader/punch or port addresses - from £225

DATABASE
* CONDORTM relational database CPM or

CPM86 (Sole UK Distributors) £650

ENGINEERING
* Mechanical - Superpipe, Superframe &

Superrig Structural Analysis program, also
Super -Tender from £995

* Chemical - MINI -DES Process Simulation
Distillation Pipeline - Column Sizing -

Equilibrium Calcs - Physical Property Prediction
Sour Gas - Heat Exchangers P.O.A.

Tel. (0224) 22863 (0474) 57746 Telex 739740
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OPEN FRAME MONITORS AVAILABLE FOR OEM'S

The'PRINCE'of Monitors
offers better Monitoring.

24MHz Bandwidth -ensures a clear crisp display.
Available with P4 White P31 Green AND Ll ORANGE

Scan. 625 lines/50 Hz. Deflection: 110°. Active raster: 240x 1 72mm.
Bandwidth (3dB), 10 Hz -24 MHz let 3dB points). Character display:
80 characters x 24 lines. Horizontal frequency: 15625 Hz ± 0,5 K HZ.
Vertical frequency: 50 Hz. Horizontal linearity: ± 3%. Vertical
linearity: ± 2%. Geometric distortion: ± 1.5%. EHT (at zero beam
current): 13k V ± 0.5kV. Power drain: 30 Watt approx. Voltage
supply: 110V A.C. 50 Hz/220V A.C. - 50 Hz/240V A.C., 50Hz/
± 10% upon request. Video input: 2 x BNC - or CINCH - or
PL 259, (composite video) negative sync, input 0.5-4V p.p. across
75 Ohms. X -Ray radiation: conforms to I.E.C. Spec. No. 65. Overall
dimensions: 320 x 270 x 265 mm. Weight: 7 Kg. approx. Ambient
temperature: 0-45°C.
OTHER CROFTON PRODUCTS INCLUDE: Computer peripheral
equipment, Frame grabber, Floppy disk drives, Floppy disks,
Computer power supplies, C.C.T.V. monitors, Uncased monitors,
Monitor P.C.B's., Cathode ray tubes, VHF/UHF modulators, Video
switchers, Video distribution amplifiers, Camera housings, Pan and
tilt units, Camera lens, Camera tubes, Printed circuit board service.

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD.

Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G
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WE CAN PUT YOUR PROGRAM
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IF YOU WRITE SOFTWARE THEN READ ON...
15 months ago we had written some excellent Games Software for the ZX-81, but when debugging was finally
completed we realised that much of the work remained.
Who could we rely on for the effective marketing and production of our efforts?
Who would give our software the chance it deserved?
No company was really giving ZX Software the professional backup and production it deserved so we created
Ouicksilva to fulfill this role.
Now Ouicksilva has developed a set of specific policies to match our beliefs about how a company of this kind should
operate.

CUSTOMERSThe highest priority must be given to customer service - "OS customer relations are the best in this field."
SOFTWAREA high standard must be maintained for all software - "OS reputation for innovative software is firmly

established."
PRESENTATION

Should support and enhance the software - "OS policy is to use full colour reproductions of specially
commissioned artworks to match the standards of the programs.

ADVERTISING
Needs to be accurate, informative, enjoyable, eye-catching and effective - See recent magazines.

PRODUCTION
Reliable and efficient duplication of cassettes is essential - "OS cassettes are produced by The Tape
Duplicating Company Ltd., who have the expertise and equipment to do lust that."

DISTRIBUTION
All avenues appropriate to the Software involved must be explored - "OS has over 200 retail outlets in this
country alone and a substantial number in all the major overseas markets."

We now know that Ouicksilva will give both of us the professional back-up and expertise our programs deserve. It has
taken time and effort, and is very much a continually improving service; always we aim for that indefinable 'quality'
that makes all the difference. We feel that now is the time to offer 'You' the same service that Ouicksilva gives us.

So if you are a Software Author confronted with the same problems we had 15 months ago, let Ouicksilva solve
them for you and help you as it helped us.

Yours, Nick Lambert S John Hollis

Ouicksilva is interested in quality software for the following personal computers - Spectrum - Atari - VIC 20 -
B.B.C. - Atom - ZX81 - Electron - Dragon Ouicksilva offers you on acceptance of your program:
25% royalties on all sales; the very best professional quality support for your programs;
full credits in advertising, brochures and on cassette for you as the author;
the opportunities and advantages that working with the leaders in the field offers.
Please contact us immediately to discuss this opportunity at
QUICKSILVA, 92 Northam Road, Southampton, Hants SO2 OPB
or ring our Special Authors' Hotline - Southampton (0703) 20169 Ext. 42 - and we will do our best to give you the
answer you are looking for.
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COMPUTERGUIDES
PUBLISHED BY SINCLAIR BROWNE LIMITED

SB

The ZX Spectrum
ExploredThe

ZX Spectrum
Explored
INCLUDES OVER 20 PROGRAMS

PUTERGUIDE

0 946195 00 5 approx. 220pp

October 1982 approx. f5.95/$11.65

INCLUDES OVER 20 PROGRAMS
by Tim Hartnell,
Editor of ZX Computing Magazine
Forivard by Clive Sinclair
In this practical guide - with programs
throughout - Tim Hartnell takes his readers
from their first steps in programming to how
the ZX Spectrum can be used as a tool at
home, at work and for education. He looks at
the use of sound, colour and 3D graphics,
and shows how to write programs in BASIC,
as well as how to use machine code on the
ZX Spectrum.
The ZX Spectrum Explored is complete with
many programs for education, business and -
not least - pure fun!

Distributed by

John Wiley & Sons Limited
Baffins Lane Chichester Sussex P0191UD England

250
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A111A1 COST
Purpose -Built °A(VC485Daisywheel
Printer
SMITH CORONA
TP-1

 Microprocessor
Controller

 Dedicated
Computer
Printer

Serial,
Parallel
or IEEE
Interface

 Lowest cost
purpose-built Daisywheel

Cambridge Computer Store'
1 Emmanuel Street, Cambridge,
Tel: 0223 65334

CWP Computers
108 Rochester Row, London SW1
Tel: 01 630 7444

Chromasonic
48 Junction Road, London, M19
Tel: 01 263 9495

A & C Business Computers
1 Beresford Street, St. Helier,
Jersey, Tel: (0534) 35433

Camden Computer Systems
Limited
462 Coventry Road, Small
Heath, Birmingham,
Tel: 021 771 3636

Peritronic Limited
Lomond House, Almondvale,
Livingston, West Lothian, Tel:
0506 410041

Computer Peripheral Supplies
2/10 Whitchurch Road,
Pangbourne, Berkshire,
Tel 07357 2721/4378

Maystar Micros
62 Peach Street, Wokingham,
Berks, Tel: 0734 789381

Interface Components Ltd
Oakfield Corner, Sycamore
Road, Amersham, Bucks,
Tel: 02403 22307

Dorling Microsystems
Sheepcombe Break, The Inner
Down, Old Down, Tuckington,
Bristol, Tel: 0454 418596

+VAT

todayi
Butel-Comco Limited
Garrick Industrial Centre,
Garrick Road, London NW9 6AQ,
Tel: 01 202 2277

Computer Services (Scotland)
Ltd
89/90 Westlaw Place, Whitehill
Industrial Estate, Glenrothes,
KY6 2RZ, Tel: (0592) 773710

Technicare Products Ltd
The Lodge, Brick Kiln Street,
Evesham, Worcs.,
Tel: (0386) 41484/41587

DISCOM TRADING COMPANY
Dresden House, 51 High Street,
Evesham, Worcestershire WR11 4DA
Telephone: (0386) 3591
SOLE U.K. DISTRIBUTORS
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The country's
biggest think-tank

Compec '82 is about ideas, decisions, short and long-term planning. It's the largest
computer exhibition in Britain and it's designed specifically for the people who

use computers; D.P. professionals and general management alike.
Compec '82 is the one place you'll find the whole range of products and
services available in today's professional computer market. Complete

systems, processors, components and subsystems, peripherals,
terminals, communications equipment, ancillaries,

consumables and services of every kind.
Plus a special emphasis on software

in Compec's Software Village.

CUMPE3'520Q0
The Computer Exhibition, Olympia, London
November 16-19, 10.00-18.00
10.00-16.30 (final day)

Think now-
orderyour
tickets in
advance

Entrance to Compec '82 is by registration at the door and costs E3. But you may obtain
tickets in advance for the privilege price of £1.50 by ordering them on this coupon. The
form and your remittance in UK E sterling must reach us not later than October 29.

To: Compec '82 Tickets. IPC Exhibitions Ltd.. Surrey House. 1 Throwley Way. Sutton.
Surrey SM1 4QQ.

Please send me advance tickets for Compec '82 at the privilege price of
£1.50 each.

I enclose my remittance of E sterling payable to IPC Exhibitions Ltd.

Name

Job Title

Company

Address

Compec '82 is a Computer Weekly exhibition and is organised by IPC Exhibitions Ltd.

-11

..1
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A
SPECIAL

DEAL

softwal-g
dealers

software

14

CP M is the registered trademark of Digital Research Inc

Top Discounts ... on any quantity

Xitan Systems offer a
comprehensive range of soft-
ware products, with top
discounts for registered dealers
- regardless of the quantity or
value of the order - as well as
top-level service and support.
Write or phone for our new
Software Guide.

ID DIDITPIL PIESEPPEVI
All Digital Research products.
including concurrent CP'M-86 for the
IBM Personal Computer and CP, M

Version 30 - the new 'fast as
lightning' CP. M

(mictoprO
All MicroPro products including Wordstar.

Spellstar. Mailmerge. Datastar. Supersort.
Calcstar etc.

Other Products
Products from most major manufacturers.

including Ashton-Tate. Avocet. Bytesoft,
Byrom. Ecosoft. MicroCal. Microfocus.

Microsec. Sapphire and - of course - Xitan.

Xitan Systems are the systems
software house and CP/M

distributors of the Comart Group,
and Main U.K.Distributors for

Digital Research Inc and
MicroPro Inc

MAN
SYSTEMS

X ITAN SYSTEMS LTD
23 CUMBERLAND PLACE
SOUTHAMPTON SO1 2BB

TEL 0703 38740

Dealers! Visit us at COMPEC U.K.- Stand V12

FOR YOUR MICRO
COMPUTER NEEDSsimm

III MICRO COMPUTERS
 ACCESSORIES
 PERIPHERALS
 EXTENSIVE RANGE

OF SOFTWARE
 WIDE RANGE OF

BOOKS & MAGAZINES
III IN HOUSE AFTER SALES

SERVICE DEPARTMENTE mEsw mom
STOCKISTS FOR APPL E OSBORN E NEW BRAIN ETC

Lion Micro Eomputers
THE SPECIALISTS

Lion House. 227 Tottenham Court Road. London W1P OHX

Telephone 01 580 7383 & 01.6371601 AV
Telex 28394 Lion G

Open 9 to 6 Mon -Sat M= ios
,1,01

J
 Circle No. 340

PRACTICAL COMPUTING
BACK NUMBERS &
BINDERS

BINDERS
UK £4.80lincluding packing, postage and VAT
Overseas - £5.75 including packing and postage
Please make all cheques payable to Practical Computing and sent to
the General Sales Dept.

BACK NUMBERS
Fill in the coupon in every issue and return it with your remittance
to Practical Computing, General Sales Dept. Room 205,
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS.
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TI EEG electronics
48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD TEL 01-263 9493 263 9495 TELEX 22568
100 yards from Archway Station and 9 Bus Routes

WORDPROCESSING

ACCOUNTS

STOCK CONTROL

BUSINESS MANAGEMENT

FINANCIAL PLANNING

PAYROLL

ADDED

BENEFITS

CAN BE

DERIVED

FROM YOUR

BASIC

SYSTEM WITH

ADDITIONAL

SOFTWARE

Phone for Advice and Price
A COMPLETE WORDPROCESSING PACKAGE CONSISTING OF

HARDWARE AND SOFTWARE RUNNING ON AN: -

TYPICAL PACKAGE
CONSISTS OF:
8032 Computer with

80 column screen
8050 Dual Disk Drive
8300 Daisy Wheel printer
Word processing software
All necessary cables

Cr commodore

ALL PACKAGES INCLUDE ONE DAYS TRAINING AT OUR PREMISES

Please tick Name

E PURCHASE
El LEASE

H.P.

Position

Company & Addresses

Nature of business

E Please arrange Li Please send
a demonstration brochures

E Please send details of
one days seminar/workshop

 Circle No. 345
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FLEX 80 EUROCARDS
* CZ -1 Z80A/B fully buffered CPU card with bytewide

memory slots and three I/O ports £59
* ST -1: Two channel RS232C I/O, three channel counter/

timer, cassette interface £49
* BM -1: 8 slot bytewide memory fitted with 6116LP-3s £74
* BM -2: 24K ram -only card and battery back-up option £86
* VD -1: VDU 24x80 memory mapped with light pen input.

Many modes, 256 characters £72
* DC -1: Disk controller single/double density. 1793 chip

set £82
* MB -1/2: 8/12 slot motherboards £74/£86
* PS-1/2/3:5V/12V/24V Eurocard linear PSUs with toroidal

transformers and secondary outputs for RS232
etc. _ £44/£45/47

* RK-1: Hinged -front Eurocase with cut and printed panel
£49

S100 IEEE 696 (8 BIT)
* BMS-1: 24 slot bytewide memory fitted with 6116LP-3s

masked for Tuscan etc £320
* BMS-2: 64K static ram. Page mode, phantom, battery

back-up options £340
* VDS-1: 24x80 I/O mapped VDU, emulates Hazeltine 1500

£160

Please add 15% VAT and £1.00 p&p per board (G.B. main-
land). Payment by cheque or bankers order.
Send SAE or telephone anytime for detailed lists.

BASYS
48 Sundridge Drive Welderslade Chatham

Kent ME5 8HT Tel: Medway (0634) 660157
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Lion Micro Eomputers

London's widest
range of

Computer Books &
Computer Magazines
EXTENSIVE RANGE OF SOFTWARE

ACCESSORIES AND PERIPHERALS

For experts
and beginners alike

Lion House. 227 Tottenham Court Road. London W1P OHX
Telephone: 01-5807383 & 01-6371601 Telex: 28394 Lion G.

Open 9 to 6 Mon -Sat E3=10. -14:41
SEND LARGE SAE FOR OUR LISTS 4            
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I Beginners start here! 1
I
I How do I take the next step, beyond computer games and program I. listings? The November issue of Your Computer tells you in two articles
II written with the beginner in mind: II
I I Getting started in graphics -a  Writing machines code games for. description of graphics techniques, the ZX81. First in a new series in which Ibased on the BBC micro, but with each part will include a game
II explanations as to how they can be illustrating the techniques described. Iapplied on the Sinclair Spectrum and Get a copy from your newsagent now

Vic 20 too.
r or take out a subscription by completing the coupon. II I

I
I
I

Also in this issue:
Clive answers his critics - interview with
Clive Sinclair
Survey of the latest ZX81 cassettes

PLUS our regular advice column and program
listings

tft

To: Marketing Department, Room L214, IPC Electrical -Electronic
Press Ltd., Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS.

Please send me 12 issues of Your Computer. I enclose a cheque/PO
for £8 UK/£14 Overseas, payable to IPC Business Press Ltd.

Name

Address

L.
PC 0=I ME
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A dream
of a computer
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with a service
to match.

One day, even your
IBM Personal Computer will need servicing.

That's when you'll be glad you've talked to microserve,
one of the UK's most experienced micro maintenance
and service networks. We offer a complete range of

servicing plans for both the IBM-PC and add-ons - and
what's more we're nationwide.

So, before your dream turns into a nightmare, return the
coupon or call us now on 0480-215005.

To: microserve, Freepost, Little End Road, Eaton Socon,
St Neots, Huntingdon, Cambridgeshire PE19 3BR.

Name

Company

Position

Address

Tel no,

microserveTM
A service of the Comart -00-group of companies.

LLondon, Manchester, Birmingham, Glasgow, Nottingham, Southampton, Cambridge.

IBM is a registered trademark of the International Business Machines Corporation

vi
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STEMMOS LTD.
ANNOUNCE

THE WORLD'S LEADING AUTOMATIC
PROGRAM GENERATOR

AUTOCODE I TM
Automatic development of dBase IITM

program code without any programming

* Automatic Menus and Sub -Menus

* Automatic Data Entry Screens

* Automatic Data Entry Routines

* Automatic Edit/Validation

* String, Numeric, Data and calculated fields

* Automatic Multiple Reports

* Automatic Programs in dBase
code with interactive screens

* No prior knowledge of dBase II is needed.

AUTOCODE I £120
dBASE II & AUTOCODE I £450
STEMMOS LTD.
World leaders in automatic programming
344 Kensington High Street,
Lo,uon W.14 8NS
Tel. 01 602 6242 Telex 893003 Stemmos G

(Excluding VAT)

1AUTOCADE. lM kiMOS LTL
dBase II TM Ashton-Tate

 Circle No. 344

EXTRAS FOR TH E
Unique Hardware & Software BBC
HARDWARE
"MEDPROM-B" EPROM PROGRAMMER - with
Machine Code software - User Port Connection
Programs 2516/2716/2532/2732 - Software
Eprom Safety Features £79.00

SOFTWARE
"MEDITOR-B" FREE FORMAT TEXT FILE GEN/EDITOR

including:

"MEDMAIL -B" MAILSHOT LABEL
PRINTER
- Professional Word Processor Features enable
Edit, Save, Compose and Append Text with Single
Key Letter Commands £9.50

"MEDMON-B" MACHINE CODE
MONITOR

20 Commands Disassemble, Memchange,
Break-points, Search, Relocate, Offset, etc - In-
valuable for Program Development and to Reveal
the Machine Operating System. £9.95

All prices include p & p

Microtrol Engineering Design Ltd.
640 Melton Rd, Thurmaston,
Leicester LE4 8BB.
Tel.: 0533 704492

= =
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Vision Systems
Digithurst Ltd,specialists in visualisation and object

recognition systems, can supply a range of low cost

vision systems to suit your microcomputer and your

application, whether its robot vision, text reading,etc.

Cameras available for most micros, software and

documentation supplied .Write for full details.

Dar- .._,RST Ltd

Leaden Hi I I

Orwel
Royston

Herts SG8 5QH Tel Cambridge (0223) 208926

 Circle No. 350

(gD LEARN TO PROGRAM
CONTkL

DATAO IN BASIC

1 Week Course
15-19 November 1982

Fee £250

Control Data, one of the world's leading
computer manufacturers, will be hold-
ing a five day workshop in BASIC pro-
gramming at our London Training Cen-
tre. If your company has bought or is
buying a micro computer this course can
help you to understand and realise its
potential for your business.

For further details contact Jackie Barclay on
01-637 2171 or write to:

CONTROL DATA INSTITUTE
77-79 Wells St, London W1P 3RE

CONTROL DATA INSTITUTE
 Circle No. 351
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WHATEVER YOU WANT TO PUT IN
YOU'LL GET MUCH MORE OUT OF US

APPLE COMPUTER
One plain fact you can bank on is our determination to provide the
highest quality lowest cost individually applied micro -computer
equipment and materials. That adds up to the finest value in London
and the South - with over attentive service to match.
* Lease and leasepurchase business plans from as little as £8.40 per
week.
" Original and stock programme packages.
* Networking. Hard disk and specially designed systems.
* System explanation and training that's down to earth.
* We'll meet and beat any price on consumable items, discs, paper,
ribbons, etc.
It's as simple as that. Find out how a micro -computer can help your
business.

NEC

np=onE
COMPUTEPS

jWe give a little extra output.
A telephone call - 01-661 0095 - will bring us to you or visit our
showrooms in Sutton. 56a Grove Road, Sutton, Surrey, SM1 1BT.

0 Circle No. 352

Beginners start here!
How do I take the next step, beyond computer games and program

listings? The November issue of Your Computer tells you in two articles
written with the beginner in mind:

 Getting started in graphics -a
description of graphics techniques,
based on the BBC micro, but with
explanations as to how they can be
applied on the Sinclair Spectrum and
Vic 20 too.

Also in this issue:
Clive answers his critics - interview with
Clive Sinclair
Survey of the latest ZX81 cassettes

PLUS our regular advice column and program
listings

imiumumo ow mu No

 Writing machines code games for
the ZX81. First in a new series in which
each part will include a game
illustrating the techniques described.

Get a copy from your newsagent now
or take out a subscription by completing the coupon.

r
To: Marketing Department, Room L214, IPC Electrical -Electronic

Press Ltd., Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS.

Please send me 12 issues of Your Computer. I enclose a cheque/PO
for £8 UK/£14 Overseas, payable to IPC Business Press Ltd.

Name

Address

PCO
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pute, Communicate, Co
Confidence.

Uninterruptible Power Supplies And Regulators
by...

compec bcpteni6 Ltd
MICRO ELECTRONIC & ELECTRICAL ENGINEERS

Welton, Brough, North Humberside, HU15 1PT.
Telephone: Hull (0482) 666624. Telex: 527067.

5-3

MODELS SHOWN INCORPORATE INTERNAL BATTERIES

Model Number Power Rating Back-up Time

UPSAR - 2300 2.3 kVA 10 minutes

t.PSAR - 1500 1.5 kVA 14 minutes

UPSAR - 0750 750 VA 10 minutes

MICRO- UPS 200 VA 10 minutes

Ni ICRO - UPS (HD) 250 VA 1 hutir

Up to 8 hours bark -up time can be achieved with external batteries.

 Circle No. 354
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